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(57) Abstract: The invention concerns quinazoline derivatives of Formula (I); wherein each of Z, R' and have any of the 
meanings defined in the description; processes for their preparation, pharmaceutical compositions containing them and their use in 
the manufacture of a medicament for use in the prevention or treatment of tumours which arc sensitive to inhibition of eibB receptor 
tyrosine kinases. 
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QUINAZOLINE DERIVATIVES AS ANTITUMOR AGENTS 

The invention concerns certain novel quinazoline derivatives, or 
5 pharmaceutically-acceptable salts thereof, which possess anti-tumour activity and are 
accordingly useful in methods of treatment of the human or animal body. The invention also 
concerns processes for the manufacture of said quinazoline derivatives, to pharmaceutical 
compositions containing them and to their use in therapeutic methods, for example in the 
manufacture of medicaments for use in the prevention or treatment of solid tumour disease in 
10 a warm-blooded animal such as man. 

Many of the current treatment regimes for diseases resulting from the abnormal 
regulation of cellular proliferation such as psoriasis and cancer, utilise compounds that inhibit 
DNA synthesis and cellular proliferation. To date, compounds used in such treatments are 
generally toxic to cells however their enhanced effects on rapidly dividing cells such as 
15 tumour cells can be beneficial. Altemative approaches to these cytotoxic anti-tumour agents 
are currently being developed, for example selective inhibitors of cell signalling pathways. 
These types of inhibitors are likely to have the potential to display an enhanced selectivity of 
action against tumour cells and so are likely to reduce the probability of the therapy possessing 
unwanted side effects. 

20 Eukaryotic cells are continually responding to many diverse extracellular signals that 

enable communication between cells within an organism. These signals regulate a wide 
variety of physical responses in the cell including proliferation, differentiation, apoptosis and 
motility. The extracellular signals take the form of a diverse variety of soluble factors 
including growth factors as well as paracrine and endocrine factors. By binding to specific 

25 transmembrane receptors, these ligands integrate the extracellular signal to the intracellular 
signalling pathways, th^fore transducing the signal across the plasma membrane and 
allowing the individual cell to respond to its extracellular signals. Many of these signal 
transduction processes utilise the reversible process of the phosphorylation of proteins that are 
involved in the promotion of these diverse cellular responses. The phosphorylation status of 

30 target proteins is regulated by specific kinases and phosphatases that are responsible for the 
regulation of about one third of all proteins encoded by the mammalian genome. As 
phosphorylation is such an important regulatory mechanism in the signal transduction process, 
it is therefore not surprising that aberrations in these intracellular pathways result in abnormal 
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cell growth and differentiation and so promote cellular transformation (reviewed in Cohen et 
al, CurrOpin ChemBioL 1999, 3, 459-465). 

It has been widely shown that a number of these tyrosine kinases are mutated to 
constitutively active forms and/or when over-expressed result in the transformation of a 
5 variety of human cells. These mutated and over-expressed forms of the kinase are present in a 
large proportion of human tumours (reviewed in Kolibaba et al, Biochimica et Biophysica 
Acta, 1997, 133, F217-F248). As tyrosine kinases play fundamental roles in the proliferation 
and differentiation of a variety of tissues, much focus has centred on these enzymes in the 
development of novel anti*<;ancer therapies. This family of enzymes is divided into two 

10 groups - receptor and non-receptor tyrosine kinases e.g. EGF Receptors and the SRC family 
respectively. From the results of a large number of studies including the Human CSenome 
Project, about 90 tyrosine kinase have been identified in the human genome, of this 58 are of 
the receptor type and 32 are of the non-receptor type. These can be compartmentalised in to 
20 receptor tyrosine kinase and 10 non-receptor tyrosine kinase sub-families (Robinson et alj 

15 Oncogene, 2000, 19, 5548-5557). 

The receptor tyrosine kinases are of particular importance in the transmission of 
mitogenic signals that initiate cellular replication. These large glycoproteins, which span the 
plasma membrane of the cell possess an extracellular binding domain for their specific ligands • 
(such as Epidermal Growth Factor (EGF) for the EGF Receptor). Binding of ligand results in ' 

20 the activation of the receptor's kinase enzymatic activity that is encoded by the intracellular 
portion of the receptor. This activity phosphorylates key tyrosine amino acids in target 
proteins, resulting in the transduction of proliferative signals across the plasma membrane of 
the cell. 

It is known that the erbB family of receptor tyrosine kinases, which include EGFR, 
25 erbB2, erbB3 and erbB4, are frequently involved in driving the proliferation and survival of 
tumour cells (reviewed in Olayioye etal., EMBO J. , 2000, 19, 3159). One mechanism in 
which this can be accomplished is by overexpression of the receptor at the protein level, 
generally as a resuh of gene amplification. TTiis has been observed in many common human 
cancers (reviewed in Klapper etaJ., Adv. Cancer Res.. 2000, 77, 25) such as breast cancer 
30 (Sainsbury et Brit. J. Cancer , 1988, 58, 458; Guerin et al., Oncojgene Res. . 1988, 3, 21; 
Slamon etal. . Science . 1989, 244, 707; Kliin et d.. Breast Cancer Res. Treat.. 1994, 29, 73 
and reviewed in Salomon et al., Crit. Rev. Oncol. Hematol. . 1995, 19, 183), non-small cell 
lung cancers (NSCLCs) including adenocarcinomas (Cemy et al., Brit. J. Cancer . 1986, 54, 
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265; Reubi et al.. Int. J, Cancer, 1990, 45, 269; Rusch et al-, Cancer Research, 1993, 53, 2379; 
Brabender etal, Clin. Cancer Res ., 2001, L 1850) as well as other cancers of the lung 
(Hendler et al.. Cancer Cells, 1989, 7, 347; Ohsaki et al., Oncol. Rep ., 2000, 7, 603), bladder 
cancer (Neal et al., Lancet, 1985, 366; Chow eyJ., Clin. Cancer Res. , 2001, 7, 1957, Zhau eL 

5 al., Mol Carcinog.. 3, 254), oesophageal cancer (Mukaida et al-, Cancer, 199 1 , 68, 142), 
gastrointestinal cancer such as colon, rectal or stomach cancer (Bolen et al.. Oncogene Res. . 
1987, 1, 149; Kapitanovic etal „ Gastrpenterologv. 2000, 112, 1103; Ross etM., Cancer 
Invest. 2001, IS, 554), cancer of the prostate (Visakorpi ^M-. Histochem. J.. 1992, M» 481; 
Kumar etal.. 2000, 32, 73; Scher et al.: J. Natl. Cancer Inst . 2000, 92, 1866), leukaemia 

10 (Konaka et al., CeU, 1984, 37, 1035, Martin-Subero etal.. Cancer Genet Cvtoeenet .. 2001, 
127, 174), ovarian (Hellstrom etal.. Cancer Res.. 2001, 61. 2420), head and neck (Shiga et al.. 
Head Neck, 2000, 22, 599) or pancreatic cancer (Ovotny etal., Neoplasma. 2001, 48, 188). 
As more human tumour tissues are tested for expression of the erbB family of receptor 
tyrosine kinases it is expected that their widespread prevalence and importance will be further 

15 enhanced in the future. 

As a consequence of the mis-regulation of one or more of these receptors (in particular .. 
erbB2), it is widely believed that many tumours become clinically more aggressive and so 
coirelate with a poorer prognosis for the patient (Brabender et al , Clin. Cancer Res ., 2001, 7, 
1850; Ross etal . Cancer Investigation. 2001, 19, 554, Yu etj[., Bioessavs. 2000, 22J, 673). 

20 In addition to these clinical findings, a wealth of pre-clinical information suggests that the 
erbB family of receptor tyrosine kinases are involved in cellular transformation. This includes 
the observations that many tumour cell lines overexpress one or more of the erbB receptors 
and that EGFR or erbB2 when transfected into non-tumour cells have the ability to transform 
these cells. This tumourigenic potential has been further verified as transgenic mice that 

25 overexpress eibB2 spontaneously develop tumours in the manunary gland. &i addition to this, 
a number of pre-clinical studies have demonstrated that anti-proliferati ve effects can be 
induced by knocking out one or more erbB activities by small molecule inhibitors, dominant 
negatives or inhibitory antibodies (reviewed in Mendelsohn etal .. Oncogene , 2000, 19, 6550). 
Thus it has been recognised that inhibitors of these receptor tyrosine kinases should be of 

30 value as a selective inhibitor of the proliferation of mammalian cancer cells (Yaish et cd. 
Science , 1988, 242, 933, Kolibaba et al, Biochimica et Biophysica Acta, 1997, 133, 
F217-F248; Al-Obeidi et al 2000, Oncog ene. 19, 5690-5701; Mendelsohn et aU 2000, 
Oncogene, 19, 6550-6565). In addition to this pre-clinical data, findings using inhibitory 



wo 03/040108 PCT/GB02/04931 

-4- 

antibodies against EGFR and erbB2 (c-225 and trastuzumab respectively) have proven to be 
benejficial in the clinic for the treatment of selected solid tumours (reviewed in Mendelsohn et 
ah 2000, Oncogene. 19, 6550-6565). 

Amplification and/or activity of members of the ErbB type receptor tyrosine kinases 

5 have been detected and so have been implicated to play a role in a number of non-malignant 
proliferative disorders such as psoriasis (Ben-Bassat, Curr. Phann. Pes., 2000» 6, 933; Elder et 
d., Science, 1989, 243, 811), benign prostatic hyperplasia (BPH) (Kumar etal., Iht Urol. 
NephroL . 2000, 32,73), atherosclerosis and restenosis (Bokemeyer etal ., Kidnev Int.. 2000, 
58, 549). It is therefore expected that inhibitors of erbB type receptor tyrosine kinases will be 

10 useful m the treatment of these and other non-malignant disorders of excessive cellular* 
proliferation. 

International Patent Applications WO 96/33977, WO 96/33978, WO 96/33979, WO 
96/33980 and WO 96/33981 disclose that certain quinazoline derivatives which bear an 
anilino substituent at the 4-position possess receptor tyrosine kinase inhibitory activity. 
15 A review of the structure activity relationship of various quinazoline derivatives is 

disclosed by G. W. Rewcastle et al (J. Med. Chem, 1995, 38, 3428-3487), including a number 
of 5-substituted compounds. However, such 5-substituted compounds are stated to have low 
in-vitro activity as EGFR tyrosine kinase inhibitors compared to quinazolines substituted at 
the 6- and 7- positions. 

20 WO 96/09294 discloses 4-anilinoquinazoline derivatives, including S-chlon> and 5- 

methoxy substituted quinazoline derivatives as protein tyrosine kinase inhibitors. 

Co-pending International Patent Application PCT/GBO 1/02424 discloses that certain 
quinazoline derivatives which carry a 5-substituent are inhibitors of the Src family of 
non-receptor tyrosine kinases, such as c-Src, c-Yes and c-Fyn. 

25 We have now found that surprisingly certain 5-substituted quinazoline derivatives 

possess potent anti-tumour activity. Without wishing to imply that the compounds disclosed 
in the present invention possess pharmacological activity only by virtue of an effect on a 
single biological process, it is believed that the compounds provide an anti-tumour effect by 
way of inhibition of one or more of the erbB family of receptor tyrosine kinases that are 

30 involved in the signal transduction steps which lead to the proliferation of tumour cells. In 
particular, it is beUeved that the compounds of the present invention provide an anti-tumour 
effect by way of inhibition of EGFR and/or erbB2 receptor tyrosine kinases. 
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Generally the compounds of the present invention possess potent inhibitory activity 
against the erbB receptor tyrosine kinase family, for example by inhibition of EGFR and/or 
erbB2 and/or erbB4 receptor tyrosine kinases, whilst possessing less potent inhibitory activity 
against other kinases. Furthermore, generally the compounds of the present invention possess 

5 substantially better potency against the erbB2 over that of the EGFR tyrosine kinase, thus 
potentially providing effective treatment for erbB2 driven tumours. The invention also 
includes compounds that are active against all or a combination of EGFR, erbB2 and erbB4 
receptor tyrosine kinases, thus potentially providing treatments for conditions mediated by one 
or more of these receptor tyrosine kinases. 

10 According to a first aspect of the invention there is provided a quinazoline derivative 

of the Formula I 



15 wherein 

is hydrogen or (l-6C)alkyI; 
Z is a direct bond or is selected from O, S and N(R^X wherein R^ is hydrogen or 
(l-6C)alkyl; 

is (3.7C)cycloalkyl, (3-7C)cycloalkyl-(l-6C)alkyl, (3-7C)cycloalkenyl, 
20 (3-7C)cycloalkenyl-(l-6C)alkyl. heterocyclyl or heterocyclyl-(l-6C)alkyl, 

and wherein adjacent caibon atoms in any (2-6G)alkylene chain within the Q^-Z- 
group are optionally separated by the insertion into the chain of a group selected from O, S, 
SO, SO2, N(R^), CO, CH(OR^), CON(R^), N(R^)CO, SOjNCR^), N(R^)S02, CH=CH and teC 
wherein R^ is hydrogen or (l-6C)alkyl, 
25 and wherein any CH2 or CH3 group within the Q^-Z- group optionally bears on each 

said CH2 or CH3 group one or more halogeno or (l-6C)alkyl substituents or a substituent 
selected from hydroxy, cyano, amino, carboxy, carbamoyl, (l-6C)alkoxy, (l-6C)alkylthio, 
(l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, 




H 
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(l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, N^-di-[(l-6C)alkyl]carbamoyl, 
(2-6C)alkanoyl, (2-6C)alkaiioyloxy, (2-6C)alkanoylaimno, N-(l-6C)alkyl- 
(2-6C)alkanoylainino, N-(l-6C)alkylsulphamoyl, N^-di-[(l-6C)alkyl]sulphamoyl, 
(l-6C)alkanesulphonylaxmno and N-(l-6C)alkyl-(l-6C)alkanesulphonylamino, 
5 and wherein any heterocyclyl, (3-7C)cycloalkyl or (3-7C)cycloalkenyl group within 

the Q^-Z- group optionally bears 1, 2 or 3 substituents, which may be the same or different, 
selected from halogeno, tiifluoromethyl, cyano, nitro, hydroxy, ammo, carboxy, carbamoyl, 
formyl, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, 
(2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, 

10 (l-6Qalkylamino, di-[(l-6C)all!yl]amino, (l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, 
N45-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, amino(2-6C)alkanoyl, 
N-(l-60alkvlaminof2-6C)alkanovL N,N-di-rfl-60alkvllaminof2-60alkanovL 
(2-6C)alkanoylamino, N-(l-6C)alkyl-(2-6C)alkanoylamino, N-(l-6C)alkylsulphamoyl, 
N^-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylamino, 

15 N-(I-6C)alkyl-(l-6C)alkanesulphonylamino, from a group of the formula: 

wherein is a direct bond or is selected from O and N(R^), wherein is hydrogen or 
(1.6C)alkyl, and R"^ is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l^C)alkoxy-(l-6C)alkyl, 
cyano-(l-6C)alkyl, carboxy-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl, 
20 di-[(l-6C)alkyl]amino-(l-6C)alkyl,carbamoyl-(l-6C)alkyl, 
N-(l-6C)alkylcarbamoylKl-6C)alkyl,£LN-di-[(l-6Q 
(2-6C)alkanoyl-(l-6C)aIkyl or (l-6C)alkoxycarbonyHl-6C)alkyl, 
and from a group of the formula: 

25 wherein X^ is a direct bond or is selected from O, CO and N(R^^, wherein R^*^ is hydrogen or 
(l-6C)alkyl, and is heterocyclyl, heterocyclyl-(l-6C)alkyl, (3-7C)cycloalkyl, 
(3-.7C)cycloalkyHl-6C)alkyl. (3-7C)cycloalkenyl or (3-7C)cycloalkenyl-(l-6C)alkyl, and 
wherein any heterocyclyl, (3-7C)cycloalkyl or (3-7C)cycloalkenyl group in optionally 
bears 1 or 2 substituents, which may be the same or different, selected from halogeno, 

30 hydroxy, cyano, formyl, (l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (l-6C)alkoxy, amino, 
(l-6C)alkylamino, di-[(l-6C)alkyl]amino, (2-6C)a]kanoyl, (l-6C)alkoxycarbonyl, 
(l-6C)alkylsulphonyl, carbamoyl, N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl, 
halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, cyano-(l-6C)alkyl, 
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cart)oxy-(l-6C)alkyl. amino-(l-6C)alkyl, (l-6C)alkylaimn(>-(l-6C)alkyl, 
di-[(l-6C)alkyl]amino-(l-6C)alkyl, carbamoyHl-6C)alkyl, 

N-(l-6C)alkylcarbamoyl-(l-6C)aIkyl and liN-di-[(l-6C)alkyl]carbainoyl-(l-6C)allcyl, 

and wherein any heterocyclyl group within the Q^-Z- group optionally bears 1 or 2 oxo 
5 or thioxo substituents; and 

is selected from a group of formula la, lb, Ic, Id and le 




Id 



10 wherein G\ G^, G^, G"* and G^ are each, independently, selected from hydrogen, halogeno, 
trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alIcyl, 
(2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, (2.6C)alkynyloxy, 
(l-6C)alkylamino and di-[(l-6C)alkyl]amino, 

and G^ are each, independently, selected from hydrogen and halogeno, 

15 is a direct bond or is selected from O. S, SO, SO2. N(R^), CH(OR^), CON(R^), 

N(R^CO,S02N(R^,N(R^)S02, OC(R^)2, C(R^20, SC(R^, C(RV. CO, C(R^)2N(R^) and 
N(R^C(R^ wherein each is, independently, hydrogen or (l-6C)alkyl, and is aryl, or 
heteroaryl, 
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or is CO and is a nitrogen containing heterocyclyl group linked to by a 
nitrogen atom, 

X^ is a direct bond or is selected from SO2, CO, S02N(R^) and C(1S?)2, wherein each 
is, independently, hydrogen or (l-6C)alkyl, and Q"* is aryl or heteroaryl, 

5 and any aryl, heteroaryl or heterocyclyl group in the group -X^-Q^ and -X^-Q"^ optionally 
bears 1, 2 or 3 substituents, which may be the same or different, selected from halogeno, 
trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, fonnyl, carbamoyl, sulphamoyl, 
mercapto, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, 
(2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl. 

10 (l-6C)alkylamino, di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, N-(l-6C)alkylcaibamoyl, 
N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
N-(l-6C)alkyl-(2-6C)alkanoylamino, N-(l-6C)alkylsulphamoyl, 
N,N-di-[(l-6C)alkyl]sulphamoyl, (l-6C)aIkanesulphonylamino and 
N-(l-6C)alkyI-(l-6C)alkanesulphonylamino, or from a group of the formula : 

15 -X'^-R^ 

wherein X"^ is a direct bond or is selected from 0 and N(R^), wherein R^ is hydrogen or 
(1^6C)alkyl, and R^ is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)allcyl, . 
cyano-(l-6C)alkyl, carboxy-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl, 
di-[(l-6C)alkyl]amino-(l-6C)alkyl, carbamoyl-(l-6C)alkyI, 

20 N-(l-6C)alkylcarbamoyl-(l-6C)alkyl, N41"di-[(l-6C)alkyl]carbamoyHl-6C)alkyl, 
(2-6C)alkanoyl-(l-6C)alkyi or (l-6C)alkoxycarbonyl-(l-6C)alkyl, or from a group of the 
formula 

wherein is selected from aryl, heteroaryl or heterocyclyl which is optionally substituted by 
25 1 or 2 substituents selected from halogeno, hydroxy, (l-6C)alkyl, (l-6C)alkoxy, amino, 

(l-6C)alkylamino and di-[(l-6C)alkyl]amino, 

and wherein any CH2 or CH3 group within a substituent on any aryl, heteroaryl or 

heterocyclyl group in the group -X^-Q^ and -X^-Q^ optionally bears on each said CH2 or CH3 

group one or more halogeno or (l-6C)alkyl substituents, 
30 and any heterocyclyl group represented by or Q"^ optionally bears 1 or 2 0x0 or 

thioxo substituents, 

or a pharmaceutically acceptable salt thereof. 
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According to a further aspect of the invention there is provided a quinazoline 
derivative of the Formula I 




wherein 

is hydrogen or (l-6C)alkyl; 
Z is a direct bond or is selected from O, S and N(R^), wherein is hydrogen or 
(l-6C)alkyl; 

10 is (3-7C)cycloalkyl, (3-7C)cycloalkyl-(l-6C)allcyl, 

(3-7C)cycloalkenyl, (3-7C)cycloalkenyl-(l-6C)alkyl, heterocyclyl or heterocycIyl-(l-6C)alkyl, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within the Q^-Z- 
group are optionally separated by the insertion into the chain of a group selected from O, S, 
SO, SO2, N(R^), CO, CH(OR^), CON(R^), N(R^)CO, SOjNCR^), N(R^)S02, CH=CH and OC 

15 wherein R^ is hydrogen or (l-6C)alkyl, 

and wherein any CH2 or CH3 group within the Q^-Z- group optionally bears on each 
said CH2 or CH3 group one or more halogeno or (l-6C)alkyl substituents or a substituent 
selected from hydroxy, cyano, amino, carboxy, carbamoyl, (l-^C)alkoxy, (l-6C)alkylthio, 
(l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, 

20 (l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, N^-<ii-[(l"6C)alkyl]carbamoyl, 
(2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, N-(l-6C)alkyl- 
(2-6C)alkanoylamino, N-(l-6C)alkylsulphamoyl, N,N-di-[(l-6C)alkyl]sulphamoyl, 
(l-6C)alkanesulphonylamino and N-(l-6C)alkyl-(l-6C)alkanesulphonylamino, 

and wherein any heterocyclyl group within the Q^-Z- group optionally bears 1, 2 or 3 

25 substituents, which may be the same or different, selected from halogeno, trifluoromethyl, 
cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, 
(l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl, 
(l-6C)alkylsulphonyl, (l-6C)alkylamino, di-[(l-6C)alkyl3amino, (l-6C)alkoxycarbonyl, 
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N-(l-6C)alkylcarbamoyl, N^-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, 
(2-6C)alkanoyloxy, (2-6C)alkanoylainino, N-(l-6C)alkyl-(2-6C)alkanoylainino, 
N"(l-6C)alkylsulphainoyl, N^-di-[(l-6C)alkyl]su]phamoyl, (l-6C)alkanesulphonylaiiiino and 
N-(l-6C)alkyl-(l-6C)alkanesulphonylamino, or from a group of the fonnula : 

5 -X^-R^ 

wherein xHs a direct bond or is selected from O and N(R^), wherein is hydrogen or 
(l-6C)alkyl, and R"* is halogeno-(l-6C)al]cyl, hydroxyKl-6C)alkyl, (l-6Qalkoxy-(l-6C)allcyl, 
cyano-(l-6C)alkyl, aimno-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl, 
di-[(l-6C)alkyl]aniino-(l-6C)alkyl, carbamoyl-(l"6C)alkyl, 

10 N.(l-6C)alkylcarbamoyKl-6C)alkyl, N^-di-[(l-6C)alkyl]carbamoyl-(l-6C)alkyl, 
(2-6C)alkanoyl-(l-6C)alkyl or (l-6C)alkoxycarbonyl-(l-6C)alkyl, 

and wherein any heterocyclyl group within the Q^-Z- group optionally bears 1 or 2 oxo 
orthioxo substituents; 

is selected from a group of formula la, lb, Ic, Id and le 

15 




Id 



wherein G\ G^, G^, G"^ and G^ are each, independently, selected from hydrogen, halogeno, 
trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyl, 
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(2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, 
(l-6C)alkylamino and di-[(l-6C)alkyl]ainino, 

is a direct bond or is selected from O, S, N(R% CH(OR^), CON(R^, OC(R^2. 
C(R^)20, SC(R^)2, C(R%S, CO, C(R^ N(R^ and N(R^)C(R^ wherein each is, 
5 independently, hydrogen or (l-6C)alkyl, and is aryl, or heteroaryl, 

or is CO and is a nitrogen containing heterocyclyl group linked to X^ by a 
nitrogen atom, 

X^ is a direct bond or is selected from SO2, CO and C(R^)2, wherein each R'' is, 
independently, hydrogen or (l-6C)alkyl, and Q"^ is aiyl or heteroaryl, 

10 and any aryl, heteroaryl or heterocyclyl group in the group -X^-Q^ and -X^-Q* 

optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6G)alkyl, 
(2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyIoxy, 
(l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino and 

15 di-[(l-6C)alkyl]aiiiino, 

and any heterocyclyl group represented by or Q"^ optionally bears 1 or 2 0x0 or 
thioxo substituents; 

or a pharmaceutically acceptable salt thereof. 

According to a further aspect of the invention there is provided a quinazoline 
20 derivative of the Formula I wherein each of R^ and has any of the meanings defined 
hereinbefore and 
Z is O; and 

Q* is (3-7C)cycloalkyl or heterocyclyl, 
and wherein any CH2 or CH3 group within flie Q^-Z- group optionally bears on each 
25 said CH2 or CH3 group one or more halogeno or (l-6C)alkyl substituents or a substituent 
selected from hydroxy, cyano, amino, carboxy, carbamoyl, (l-6C)alkoxy, (l*^C)alkylthio, 
(l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, 
(l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl, 
(2-6C)alkanoyl, (2-6C)alkanoyloxy, (2"6C)alkanoylamino, N-(l-6C)alkyl- 
30 (2-6C)alkanoylamino, N-(l-6C)alkylsulphamoyl, N,N-di-[(l-6C)alkyl]sulphamoyl, 
(l-6C)alkanesulphonylamino and N-(l-6C)alkyl-(l-6C)aIkanesulphonylamino, 

and wherein any heterocyclyl group within the Q^-Z- group optionally bears 1, 2 or 3 
substituents, which may be the same or different, selected from halogeno, trifluoromethyl, 
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cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-^C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, 
(l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl, 
(l-6C)alkylsulphonyl, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, (l-6C)alkoxycaibonyl, 
N-.(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, 
5 (2-6C)alkanoyloxy, (2-6C)aIkanoylamino, N-(l-6C)alkyl-(2-6C)alkanoylamino, 

N-(l-^C)alkylsulphamoyl, N,N-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylamino and 
N-(l-6C)alkyl-(l-6C)alkanesulphonylamino, or from a group of the fonnula : 

wherein XHs a direct bond or is selected from O and N(R^), wherein is hydrogen or 
10 (l-6C)alkyl, and R"^ is halogeno-(l-6C)alkyI, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, 

cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl, 

di-[(l-6C)alkyl]amino-(l-6C)alkyl, carbamoyHl-6C)alkyl, 

N-(l-6C)alkylcarbamoyl-(l-6C)alkyl,N,N-di-[(1.6C)a^^ 

(2-6C)alkanoyl.(l-6C)alkyl or (l-6C)alkoxycarbonyl-(l-6C)alkyl, 
15 and wherein any heterocyclyl group within the Q^-Z- group optionally bears 1 or 2 oxo 

or thioxo substituents; 

According to a further aspect of the invention there is provided a quinazoUne 

derivative of the Formula I wherein R^ has any of the meanings defined hereinbefore and 
ZisO; 

20 is (3-7C)cycloalkyl, which optionally bears 1 or 2 substituents, which may be the 

same or different, selected from halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, 
carboxy, carbamoyl, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, 
(l-6C)alkylamino, di-[(I-6C)alkyl]amino, N-(l-6C)alkyleaibamoyl, 
N^-di-[(l-6C)alkyl]carbamoyl, from a group of the fonnula: 

25 -X^-R^ 

wherein X^ is a direct bond or is selected from O and N(R^), wherein R^ is hydrogen or 
(l-6C)alkyl, and R'* is amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl, 
di-[(l-6C)alkyl]amino-(l-6C)alkyl, carbamoyl-(l-6C)alkyl, 
N-(l-6C)alkylcarbamoyl-(l>6C)alkyl or N,N-di-[(l-6C)alkyl]carbamoyl-(l-6C)alkyl, 

30 and from a group of the formula: 

-X^-Q^ 

wherein X^ is a direct bond or is selected from O, CO and N(R^^, wherein R^^ is hydrogen or 
(l-6C)alkyl, and is heterocyclyl or heterocyclyl-(l-6C)alkyl, which optionally bears 1 or 2 
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substituents, which may be the same or different, selected from halogeno, hydroxy, 
(l-6C)alkyl, (l-6C)alkoxy, amino, (l-6C)alkylamino, di-[(l-6C)allcyl]amino, (2-6C)alkanoyl, 
(l-6C)alkoxycarbonyl, (l-6C)alkylsulphonyl, carbamoyl, N-(l-6C)alkylcarbamoy], 
IiN-di-[(l-6C)alkyl]carbamoyl, (2-6Calkenyl), halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, 

5 (l-6C)alkoxy-(l-6C)alkyl,cyano-(l-6C)alkyl,carboxy-(l-6C)a^^ amino-(l-6C)alkyl, 
(l-6C)alkylamino-(l-6C)alkyl, di-[(l-6C)alkyl]amino-(l-6C)alkyl, carbamoyl-(l-6C)alkyl, 
N.(l-6C)alkylcaibamoyHl-6C)alkyl and N,H-di-[(l-6C)alkyl]caibamoyl-(l-6C)alkyl. 
and wherein any heterocyclyl group within the Q^-Z- group optionally bears 1 or 2 oxo or 
thioxo substituents; and 

10 is selected from a group of formula la, lb and Id 




Id 

wherein G\ G^, G^, G"* and G^ are each, independently, selected from hydrogen, halogeno, 
15 trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyl, 
(2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, 
(l-6C)alkylamino and di-[(l-6C)alkyI]amino, 
^ G^ and G^ are each, independently, selectpd from hydrogen and halogeno. 
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is a direct bond or is selected from O, S, SO, SO2, NCR**), CH(OR^. CON(R*), 
N(R*0CO,SO2N(R^N(R'0SO2. 0C(RV C(R'^0, SC(R'02. C(R'02S, CO, C(R^ N(R'b 
and N(R*)C(R^2 wherein each is, independently, hydrogen or (l-6C)alkyl, and is aryl, 
or heteroaryl, 

5 or is CO and is a nitrogen containing heterocyclyl group linked to X^ by a 

nitro^n atom, 

X' is a direct bond or is selected ftom SO2, CO, SOzNCR^), and C(R')2, wherein each 
R' is, independently, hydrogMi or (l-6C)alkyl, and Q* is aryl or heteroaryl, 
and any aryl, heteroaryl or heterocyclyl group in the group -X^-(^ and -X^-Q* optionally 

10 bears 1, 2 or 3 substituents, which may be the same or different, selected from halogeno, 
trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, sulphamoyl, mercapto, 
(l-6C)alkyl, (2-8C)alkenyl. (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, 
(2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, 
(l-6C)alkylamino, di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, N-(l-6Qalkylcarbamoyl, 

15 N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
N-(l-6C)alkyl-(2-6C)alkanoylamino,N-(l-6C)alkylsulphamoyl, 
N,N-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylamino and 
N-(l-6C)alkyl-(l-6C)alkanesulphonylamino, or ftom a group of the formula : 

-X*-R« 

20 wherein X* is a direct b<Mid or is selected from O and NCR*), wherein R' is hydrogen or 
(l-6C)alkyl, andR* is halogeno-(l-6C)alkyl, hydroxy-(l-6Qalkyl, (l-6C)alkoxy-(l-6C)alkyl, 
cyano-(l-6C)alkyl, carboxy-(l-6C)aIkyl, amino-(l-6C)a]kyl. (l-6C)alkylamino-(l-6G)alkyl, 
di-[(l-6C)alkyl]amino-(l-6Qalkyl,caibamoyl-(l-6C)alkyl, 
N-(l-6C)alkylcarbamoyl-(l-6C)alkyl,Nai-di-I(l-6C)alkyl]carbamoyl-(l-6C)alkyl. 

25 (2-6C)alkanoyHl-6C)alkyl or (l-6C)alkoxycarbonyl-(l-6C)alkyl, or from a group of the 
formula 

wherein is selected from aryl, heteroaryl or heterocyclyl which is optionally substituted by 
1 or 2 substituents selected from halogeno, hydroxy, (l-6C)alkyl, (l-6C)alkoxy, anndno, 
30 (l-6C)aIkylaniino and di-[(l-6C)alkyl]amino, 

and wherein any CHaor CH3 group within a substituent on any aryl, heteroaryl or 
heterocyclyl group in the group -X^-Q^ and -X^-Q"^ optionally bears on each said CH2 or CH3 
group one or more halogeno or (l-^C)alkyl substituents, 
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and any heterocyclyl group represented by or Q"* optionally bears 1 or 2 oxo or thioxo 
substituents. 

According to a further aspect of the invention there is provided a quinazoline 
derivative of the Formula I wherein and Z have any of the meanings defined hereinbefore 
5 and 

is (3-7C)cycloalkyl or heterocyclyl, 
and wherein any heterocyclyl or (3-7C)cycloalkyl group within the Q^-Z- group optionally 
bears 1, 2 or 3 substituents, which may be the same or different, selected from halogeno, 
trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, formyl, (l-6C)alkyl, 
. 10 (2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, . 
(l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, 
di-[(l-6C)alkyl]ainino, (l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, 
N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, aniino(2-6C)alkanoyl, 
NKl-6C)alkylamino(2-6C)alkanoyl, NJNz^-[^ 
15 (2-6C)alkanoylamino, N-(l-6C)alkyl-(2-6C)aIkanoylamino, N-(l-6C)alkylsulphamoyl, 
N,N-di- [( 1 -6C)alkyl] sulphamoyl, ( 1 -6C)alkanesulphonyl amino, 
N-(l-^C)alkyl-(l-6C)alkanesulphonylamino, from a group of the formula: 

wherein is a direct bond or is selected from O and N(R^), wherein is hydrogen or 
20 (l-6C)alkyl, and R^^ is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, 

cyano-(l-6C)alkyl, carboxy-(l-6Qalkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl, 

di-[(l-6C)alkyl]amino-(l-6C)alkyl, carbamoyl-(l-6C)alkyl, 

NKl-6C)alkylcarbamoyHl-6C)alkyl,N,N-di-[(1.6C)al^^^ 

(2-6C)alkanoyl-(l-6C)alkyl or (l-6C)alkoxycarbonyl-(l-6C)alkyl, 
25 and from a group of the formula: 

wherein X^ is a direct bond or is selected from O, CO and N(R^% wherein R^^ is hydrogen or 
(l-6C)alkyl, and is heterocyclyl, heterocyclyl-(l-6C)alkyI, (3-7C)cycloalkyl, 
(3-7C)cycloalkyl-(l-6C)alkyl, (3-7C)cycloalkenyl or (3-7C)cycloalkenyl-(l-6C)alkyl, and 
30 wherein any heterocyclyl, (3-7C)cycloalkyl or (3-7C)cycloalkenyl group in optionally 
bears 1 or 2 substituents, which may be the same or different, selected from halogeno, 
hydroxy, cyano, formyl, (l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (l-6C)alkoxy, amino, 
(l-6C)alkylamino, di-[(l-6C)alkyl]amino, (2-6C)alkanoyl, (l-6C)alkoxycarbonyl, 
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(l-6C)alkylsulphonyl, carbamoyl, N<l-6C)allcylcarbamoyl, N^KU-[(l-6C)alkyl]caibamoyl, 
halogeno-(l-6C)alkyl, hyclroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, cyano-(l-6C)alkyl, 
carboxy-(l-6C)alkyl, aniino-(l-6C)alkyl, (l-6C)alkylainino-(l-6C)alkyl, 
di-[(l-6C)alkyl]aniino-(l-6C)alkyl, carbamoyl-(l-6C)alkyl, 
5 N-(l^C)alkylcarbamoyl-(l-6C)alkyl andN,N-di-[(l-6C)alkyl]caibainoyl-(l-6C)alkyl, 

and wherein any heterocyclyl group within the Q^-Z- group optionally bears 1 or 2 oxo 
or thioxo substituents; and 

is selected from a group of formula Ia» lb and Id 




wherein G^ G^, G^, G"* and G^ are each, independently, selected from hydrogen, halogeno, 
trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyl, 
(2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, 
15 (l-6C)alkylamino and di-[(l-6C)alkyl]amino, 
G^ and G^ are hydrogen, 

is a direct bond or is selected from O, S, SO, SO2, N(R^), CH(OR^, CON(R^, 
N(R^CO,S02NCR^),N(R*^S02, 0C(RV C(R^)20, SC(R^)2, C(R V. CO, C(R^N(R^ and 
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N(R^C(R^)2 wherein each is, independently, hydrogen or (l-6C)alkyl, and is aryl, or 
heteroaryl, 

or is CO and is a nitrogen containing heterocyclyl group linked to by a 
nitrogen atom, 

5 X^ is a direct bond or is selected from SO2, CO and C(R^)2, wherein each is, 

independently, hydrogen or (l-6C)alkyl, and is aryl or heteroaryl, 
and any aryl, heteroaryl or heterocyclyl group in the group -X^-Q^ and -X^-Q* optionally 
bears 1, 2 or 3 substituents, which may be the same or different, selected from halogeno, 
trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, fotmyl, carbamoyl, sulphamoyl, 

10 mercapto, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, 
(2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, 
(l-6C)alkylamjno, di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, 
N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
N-(l-6C)alkyl-(2-6C)alkanoylamino, N-(l-6C)aIkylsuIphamoyI, 

15 N,N-di-[(l-6C)alkyl] sulphamoyl, (l'-6C)alkanesulphonylamino and 

N-(l-6C)alkyl-(l-6C)alkanesulphonylaraino, or from a group of the formula : 

-X^-R« 

wherein X^is a direct bond or is selected from O and N(R^, wherein is hydrogen or 

(l-6C)alkyl, and R^ is halogeno-(l-6C)alkyl, hydroxy.(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, 
20 cyano-(l-6C)alkyl, carboxy-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl, 

di-[(l-6C)alkyl]amino-(l-6C)alkyl, carbamoyl-(l-6C)alkyl, 

NKl-6C)alkylcarbamoyHl-6C)alkyl,N^-di.[(l-6Qal^^ 

(2-6C)alkanoyHl-6C)alkyl or (l-6C)alkoxycarbonyl-(l-6C)alkyl, 

and wherein any CH2 or CH3 group within a substituent on any aryl, heteroaryl or 
25 heterocyclyl group in the group -X^-Q^ and -X^-Q^ optionally bears on each said CH2 or CH3 

group one or more halogeno or (l-6C)alkyl substituents, 

and any heterocyclyl group represented by or Q'^ optionally bears 1 or 2 0x0 or 

thioxo substituents, 

or a pharmaceutically acceptable salt thereof. 
30 hi this specification the generic term "alkyl" includes both straight-chain and 

branched-chain alkyl groups such as propyl, isopropyl and tert-butyl, and (3-7C)cycloalkyl 
groups such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl. However 
references to individual alkyl groups such as "propyl" are specific for the straight-chain 
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version only, references to individual branched-chain alkyl groups such as "isopropyl" are 
specific for the branched-chain version only and references to individual cycloalkyl groups 
such as "cyclopentyl" are specific for that 5-membered ring only. An analogous convention 
applies to other generic terms, for example (l-6C)alkoxy includes methoxy, ethoxy, 
5 cyclopropyloxy and cyclopentyloxy, (l-6C)alkylaniino includes methylamino, ethylamino, 
cyclobutylamino and cyclohexylamino, and di-[(l-6CaIkyl]amino includes dimethylamino, 
diethylamino, N-cyclobutyl-N-methylamino and N-cyclohexyl-N-ethylaxnino. 

It is to be understood that, insofar as certain of the compounds of Formula I defined 
above may exist in optically active or racemic forms by virtue of one or more asymmetric 

10 carbon atoms, the invention includes in its definition any such optically active or racemic form 
which possesses the above-mentioned activity. The synthesis of optically active forms may be 
carried out by standard techniques of organic chemistry weU known in the art, for example by 
synthesis fix)m optically active starting materials or by resolution of a racemic form. 
Similarly, the above-mentioned activity may be evaluated using the standard laboratory 

15 techniques referred to hereinafter. 

It is to be understood that the present invention includes in its definition any and all 
tautomeric forrais of the compounds of the formula I which possess the above mentioned 
activity. 

It is also to be understood that in so far as certain compounds of the formula 1 may 
20 exist in solvated forms as well as unsolvated forms, for example, hydrated forms, the present 
invention includes any and all such solvated forms, which possess the above mentioned 
activity. 

Suitable values for the generic radicals referred to above include those set out below. 

A suitable value for any one of the 'Q' groups (Q^ to Q^) when it is aryl or for the 
25 aryl group within a 'Q' group is, for example, phenyl or naphthyl, preferably phenyl. 

A suitable value for any one of the 'Q' groups (Q^ or when it is 
(3-7C)cycloalkyl or for the (3-7C)cycloalkyl group within a *Q* group is, for example, 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or bicyclo[2.2.1]heptyl and a 
suitable value for any one of the *Q' groups (Q^ or when it is (3-7C)cycloalkenyl or for the 
30 (3-7C)cycloalkenyl group within a 'Q' group is, for example, cyclobutenyl, cyclopentenyl, 
cyclohexenyl or cycloheptenyl. 

A suitable value for any one of the 'Q' groups (Q^ to Q^) when it is heteroaryl or for 
the heteroaryl group within a 'Q' group is, for example, an aromatic 5- or 6-membered 
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monocyclic ring or a 9- or lO-membered bicyclic ring with up to five ring heteroatoms 
selected from oxygen, nitrogen and sulphur, which, unless specified otherwise, may be carbon 
or nitrogen linked. Examples of suitable values of "heteroaryl" include fiiryl, pynx)lyl, 
thienyl, oxazolyl, isoxazolyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxadiazolyl, 

5 thiadiazolyl, triazolyl, tetrazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, 1,3,5-triazenyl, 
1,3-benzodioxolyl, benzofuranyl, indolyl, benzothienyl, benzoxazolyl, benzisoxazolyl, 
benzimidazolyl, benzothiazolyl, imidazopyridinyl, indazolyl, benzofurazanyl, quinolyl, 
isoquinolyi, quinazolinyl, quinoxalinyl, cinnolinyl or naphthyridinyl. Such as furyl, pyrrolyl, 
thienyl, oxazolyl, isoxazolyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxadiazolyl, 

10 thiadiazolyl, triazolyl, tetrazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl. 1,3,5-triazinyl, 
1,3-benzodioxolyl, benzofuranyl, indolyl, benzothienyl, benzoxazolyl, benzimidazolyl, 
benzothiazolyl, indazolyl, benzofurazanyl, quinolyl, isoquinolyi, quinazolinyl, quinoxalinyl, 
cinnolinyl or naphthyridinyl. 

A suitable value for any one of the 'Q* groups (Q\ Q^, or when it is 

15 heterocyclyl or for the heterocyclyl group within a 'Q' group is, for example, a non-aromatic 
saturated or partially saturated 3 to 10 membered monocyclic or bicyclic ring with up to five 
heteroatoms selected from oxygen, nitrogen and sulphur, which, unless specified otherwise, 
may be carbon or nitrogen linked. Examples of suitable values of "heterocycyl" include 
oxiranyl, oxetanyl, azetidinyl, tetrahydrofuranyl, tetrahydropyranyl, oxepanyl, pyrrolinyl, 

20 pyrrolidinyl, morpholinyl, tetrahydro-l,4-thiazinyl, l,l-dioxotetrahydro-l,4-thiazinyl, 
piperidinyl, homopiperidinyl, piperazinyl, homopiperazinyl, dihydiopyridinyl, 
tetrahydropyridinyl, dihydropyrimidinyl, tetrahydropyrimidinyl, tetrahydrothienyl, 
tetrahydrothiopyranyl, decahydroisoquinolinyl or decahydroquinolinyl, preferably 
tetrahydrofuranyl, tetrahydropyranyl, pyrrolidinyl, morphoUnyl, 1,4-oxazepanyl, , 

25 l,l-dioxotetrahydro-4H-l,4ithiazinyl, piperidinyl or piperazinyl, more preferably 

tetrahydrofuran-3-yl, tetrahydropyran-4-yl, tetrahydrothien -3-yl, tetrahydrothiopyran-4-yl, 
pyrrolidin-3-yl, morpholino, l,l-dioxotetrahydro-4H-l,4-thiazin-4-yl, piperidino, 
piperidin-4-yl, piperidin-3-yl or piperazin-l-yl. A nitrogen or sulphur atom within a 
heterocyclyl group may be oxidized to give the corresponding N or S oxide, for example 

30 1,1-dioxotetrahydrothienyl, l-oxotetrahydrothienyl, 1,1-dioxotetrahydrothiopyranyl or 
1-oxotetrahydrothiopyranyl. A suitable value for such a group which bears 1 or 2 oxo or 
thioxo substituents is, for example, 2-oxopyirolidinyl, 2-thioxopyrrolidinyl, 
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2-oxoimidazolidinyl, 2-thioxoimida2olidinyl, 2-oxopiperidinyl, 2,5-dioxopyiTolidinyl, 

2,5-dioxoiraidazolidinyl or 2,6-dioxopiperidinyl. 

A suitable value for any one of the 'Q' groups (such as Q^) when it is a nitrogen 

containing heterocyclyl group is, for example, a non-aromatic saturated or partially saturated 3 
5 to 10 membered monocyclic or bicyclic ring with up to five heteroatoms selected from 

oxygen, nitrogen and sulphur, provided at lease one heteroatom is nitrogen. Suitable values 

include, for example, those heterocyclic groups mentioned above that contain at least one 

nitrogen atom, for example azetidinyl, pyrrolinyl, pynrolidinyl, moipholinyl (including 

morpholino), tetrahydro-l,4-thia2inyl, l,l-dioxotetrahydro-l,4-thiazinyl, piperidinyl 
10 (including pipeiidino), homopiperidinyl, piperazinyl, homopiperazinyl, dihydropyridinyl, 

tetrahydropyridinyl, dihydropyrimidinyl, tetrahydropyrimidinyl, decahydroisoquinolinyl or 

decahydroquinolinyl. 

A suitable value for a 'Q' group when it is heterocyclyl-(l-6C)allQ^l is, for example, 

heterocyclylmethyl, 2-heterocyclylethyl and 3-heterocyclyIpropyl. The invention comprises 
15 corresponding suitable values for 'Q' groups when, for example, rather than a 

heterocyclyl-(l-6C)alkyl group, an (3-7C)cycloalkyl-(l-6C)alkyl or 

(3-7C)cycloalkenyl-(l-6C)aIkyl is present. . 

Suitable values for any of the 'R' groups (R^ to R^), or for any of the 'G' groups (G^ to 

G^) within Q^, or for various groups within Q^, or for or for various groups within Q\ or 
20 for various groups within the Q^-Z- group include:- 

for halogeno fluoro, chloro, bromo and iodo; 

for (l-6C)alkyl: methyl, ethyl, propyl, isopropyl and tot-butyl; 

for (2-8C)alkenyl: vinyl, isopropenyl, allyl and but-2-enyl; 

for (2-8C)alkynyl: ethynyl, 2-pn)pynyl and but-2-ynyl; 

25 for(l-6C)alkoxy: methoxy, ethoxy, propoxy, isopropoxy and butoxy; 

for (2-6C)alkenyloxy: vinyloxy and allyloxy; 

for (2-6C)alkynyloxy: ethynyloxy and 2-propynyloxy; 

for (l-6C)alkylthio: methylthio, ethylthio and propylthio; 

for (l-6C)alkyIsulphinyl: methylsulphinyl and ethylsulphinyl; 

30 for (l"6C)alkylsuIphonyl: methylsulphonyl and ethylsulphonyl; 

for (l-6C)alkylamino: methylamino, ethylamino, propylaraino, 

isopropylamino and butylamino; 

for di-[(l-6C)allcyl]amino: dimethylamino, diethylamino, N-ethyl- 
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for (l-6C)alkoxycarbonyl: 
for N-(l-6C)alkylcarbamoyl: 

5 

for N,NKB-[(l-6C)alkyl]carbamoyl: 

for(2-6C)alkanoyl: 
for (2-6C)alkanoyloxy: 
10 for (2-6C)alkanoylamino: 
for arDino(2-6C)aIkanoyI: 



N-methylamino and diisopropylamino; 
methoxycarbonyl, ethoxycarbonyl, propoxycaibonyl 
and tert-butoxycarbonyl; 
N-methylcarbamoyl, N-ethylcarbamoyl and 
N-propylcarbamoyl; 
N^-dimethylcarbamoyl, N-ethyl- 
N-methylcaibamoyl and N^-diethylcarbamoyl; 
acetyl and propionyl; 
acetoxy and propionyloxy; 
acetamido and propionamido; 
aminoacetyl and 2-aminopropionyl; 
torN-(l-6C)alkylanuno(2-6C)alkanoyl: N-methylaminoacetyl and2-(N- 

methylaminopropionyl; 
for NJ^--di -r(l-6C)alkyl1aiiuno(2-60alkanoyl: NJ^-di -methvlaminoacctyl: 
15 for N-(l-6C)alkyl-(2-6C)alkanoylamino: N-methylacetamido and N-methylpropionamido; 
for N-(l-6C)alkylsulphanioyl: N-methylsulphamoyl and N-ethylsulphamoyl; 

forN,N-di-[(l-6C)alkyl]sulphamoyl: N^-dimethylsuIphamoyl; 

for (l-6C)alkanesulphonyIamino: methanesulphonylamino and ethanesulphonylamino; 
for N-(l-6C)alkyl-(l -6C)alkanesulphonylaniino: N-methylmethanesulphonylamino and 
20 N-methylethanesulphonylamino; 

for (3-6C)alkenoylamino: acrylamido, methacrylamido and crotonamido; 

forN-(l-6C)alkyl-(3-6C)alkenoylaniino: N-methylacrylamido andN-methylcrotonanudo; 
for (3-6C)alkynoylamino: propiolamido; 
for N-(l-6C)alkyH3-6C)alkynoylaniino: N-methylpropiolamido; 

aminomethyl, 2-aniinoethyl, l-aminoethyl and 
3-aniinopropyl; 

methylaminomethyl, ethylaminomethyl, 

1- methylaminoethyl, 2-methylaminoethyl, 

2- ethylaminoethyl and 3-methylaminopropyl; 
30 fordi-[(l-6C)alkyl]amino-(l-6C)alkyl: dimethylaminomethyl, diethylaminomethyl, 

l-dimethylaminoethyl, 2-dimethylaniinoethyl and 

3- dimethylaminopropyl; 

for halogeno-(l-6C)alkyl: chloromethyl, 2-chloroethyl, l-chloroethyl and 



25 forainino-(l-6C)alkyl: 

for (l-6C)alkylamino-(l-6C)alkyl: 
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3-chloropropyl; 

for hydroxy-(l-6C)alkyl: hydroxymethyl, 2-hydroxyethyl, 1-hydroxyethyl and 

3-hydroxypropyl; 

for (l-6C)alkoxy-(1.6C)alkyl: methoxymethyl, ethoxymethyl, 1-methoxyethyl, 

5 2-methoxyethyl, 2-ethoxyethyl and 

3-methoxypropyl; 

for cyano.(l-6C)alkyl: cyanomethyl, 2-K;yanoethyl, l^cyanoethyl and 

3-cyanopropyl; 

for carboxy-(l-6C)alkyl: carboxymethyl, 2-carboxyethyl, l^carboxyethyl and 

10 3.carboxypropyl; 

for (l-6C)alkylthio-(l-6C)alkyl: methylthiomethyl, ethylthiomethyl, 

2- methylthioethyl, 1-methylthioethyl and 

3- methylthiopropyl; 

for (l-6C)alkylsulphinyl-(l-6C)alkyl: methylsulphinylmethyl, ethylsulphinylraethyl, 
15 . 2-methylsulphinylethyl, 1-methylsulphinylethyl and 

3-methylsulphinylpropyl; 
for (1.6C)alkylsulphonyl-(l-6C)alkyl: methylsulphonylmethyl, ethylsulphonylmethyl, 

2- methylsulphonylethyl, 1-methylsulphonylethyl and 

3- methylsulphonylpropyl; 

20 for (2-6C)alkanoylaimno-(l-6C)alkyl: acetamidomethyl, propionamidomethyl and 

2-acetamidoethyl; 

for (l-6C)alkoxycarbonyl-(1.6C)alkyl: methoxycarbonylmethyl, 2-methoxycarbonylethyl 

and 2-ethoxycaibonylethyl; 
for (l-6C)alkoxycarbonylamino-(l-6C)alkyl: methoxycaibonylaminomethyl, 
25 ethoxycarbonylaminomethyl, 

tert-butoxycarbonvlanainomethyl and 

2-methoxycarbonylaminoethyl; 
for (l-6C)alkoxycarbonylaraino-(l-6C)alkyl: methoxycarbonylaminomethyl, 

ethoxycarbonylaminomethyl, 
30 tert-butoxycarbonylaminomethyl and 

2-methoxycarbonylaminoethyl; 
for carbamoyl-(l-6C)alkyl: carbamoylmethyl, 1 -carbamoylethyl, 

2-carbamoylethyl and 3K;arbamoylpropyl; 
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for (2-6C)alkanoyl-(l-6C)alkyl: 



acetylmethyl and 2-acetylethyl; 



for N-(l-6C)alkylcarbamoyl-(l-6C)alkyl: N-methylcarbamoylmethyl, 

N-ethylcarbamoylmethyl, N-propylcarbamoylmethyl, 
1 -(N-methylcarbamoyl)ethyl, 



When in this specification reference is made to a (l-4C)alkyl group it is to be 
understood that such groups refer to alkyl groups containing up to 4 carbon atoms. A skilled 
15 person will realise that representative examples of such groups are those listed above under 
(l-6C)alkyl that contain up to 4 carbon atoms, such as methyl, ethyl, propyl and butyl. A 
similar convention is adopted for the other groups listed above such as (l-4C)alkoxyj (2- 
4G)alkenyl, (2-4C)alkynyl and (2-4C)alkanoyl. 



When, as defined hereinbefore, in the group of the formula -X^-Q^, is, for example. 



20 a OC(R^)2 linking group, it is the oxygen atom, not the carbon atom, of the 0C(R^)2 linking 
group which is attached to the phenyl ring in the formula la and the carbon atom is attached to 
the group. It is to be understood that when X^ is S02N(R^), as defined hereinbefore, the 
sulphur atom of the SO^(SJ) linking group is attached to the nitrogen atom in formulae lb, 
Ic, Id or le and the nitrogen atom of the S02N(R^) linking group is attached to 

25 As defined hereinbefore, adjacent carbon atoms in any (2-6C)alkylene chain within a 

Q^-Z- group may be optionally separated by the insertion into the chain of a group such as O, 
CON(R^) or fee. For example, insertion of a C=C group into the ethylene chain within a 
2-morpholinoethoxy group gives rise to a 4-morpholinobut-2-ynyloxy group. 



When, as defined hereinbefore, any CH2or CH3 group within a Q^-Z- group optionally 



30 bears on each said CH2 or CH3 group one or more halogeno or (l-6C)alkyl substituents, there 
are suitably 1 or 2 halogeno or (l-6C)alkyl substituents present on each said CH2 group and 
there are suitably 1, 2 or 3 such substituents present on each said CH3 group. 



5 



1- (N-ethvlcarbamovl)ethvl. 

2- (N-methylcarbamoyl)ethyl, 

2- <N-€thylcarbamoyl)ethyl and 

3- (N-methylcarbamoyl)propyl; and 



for IiN-di[(l-6C)alkyl]carbamoyl-(l-6C)alkyl: N^-dimethylcaibamoyhnethyl, 



10 



N,N-diethylcarbamoylmethyl, 

2- ^^-dimethylcarbamoyl)ethyl, and 

3- (N,N-dimethylcarbamoyl)propyL 
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When, as defined hereinbefore, any CH2 or CH3 group within a Q^-Z- group optionally 
bears on each said CH2 or CH3 group a substituent as defined hereinbefore, suitable 
substituents so formed include, for example, hydroxy-substituted heterocyclyl- 
(l-6C)alkoxy groups such as 2-hydroxy-3-piperidinopropoxy and 2-hydroxy- 

5 3-morpholinopropoxy, hydroxy-substituted heterocyclyl- 

(l-6C)alkylamino groups such as 2-hydroxy-3-piperidinopropylamino and 2-hydroxy- 
B-morpholinopropylamino, heterocyclyl-substituted (l-6C)alkylamino-(l-6C)alkyl groups 
such as 2-inorpholinoethylaniinoniethyl, 2-piperazin-l-ylethylaininomethyl and 
3-morpholinopropylaminomethyl and halogen substituted alkyl groups, for example di- 

10 fluoromethyl and 2,2-difIuoroethyL 

Similar considerations apply to the attachments and substitutions within the -X^-Q^ 
and -X^-Q"* groups present in Q^. 

It is to be understood tiiat when, as defined hereinbefore, any CH2 or CH3 group within 
a Q^-Zr group optionally bears on each said CH2 or CH3 group a substituent as defined 

15 hereinbefore, the optional substituent may be present on any CH2 or CH3 group within a Q^-Z- • 
group, including those on the hereinbefore defined substituents that may be present on an aryl, 
heteroaryl or heterocyclyl groups within Q^-Z-. For example, if QMs a 
l-(l-6C)allcyl-piperidin-4-yl group, the (l-6C)alkyl group may be optionally substituted by, 
for example a (2-6C)alkanoyl group to give a l-((2"6C)alkanoyl-(l-6C)alkyl)-piperidin-4-yl 

20 group such as l-(acetylmethyl)piperidin-4-yl or l-(2-acetylethyl)piperidin-4-yL Other suitable 
groups that may be so formed by include, (l-6C)alkoxycarbonyl-(l-6C)alkyl substituted 
heterocyclyl groups, such as l-(methoxycarbonylmethyl)piperidin-4-yl or 
l-(2-metiioxycarbonyletiiyl)piperidin-4-yl, carbamoyHl-6C)alkyl substituted heterocyclyl 
groups such as l-(carbamoylmethyl)piperidin-4-yl, or (l-6C)alkoxy-(l-6C)alkyl substituted 

25 heterocyclyl groups, such as l-(2-methoxyethyl)piperidin-4-yL 

A suitable pharmaceutically-acceptable salt of a compound of the Formula I is, for 
example, an add-addition salt of a compound of the Formula I, for example an acid-addition 
salt with an inorganic or oiganic acid such as hydrochloric, hydrobromic, sulphuric, 
trifluoroacetic, citric or maleic acid; or, for example, a salt of a compound of the Formula I 

30 which is sufficientiy acidic, for example an alkali or alkaline earth metal salt such as a 
calcium or magnesium salt, or an ammonium salt, or a salt with an organic base such as 
methylamine, dimethylamine, trimethylamine, piperidine, morpholine or 
tris-(2-hydroxyethyl)amine. 



r 
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Particular novel compounds of the invention include, for example, quinazoline 
derivatives of the Formula I, or pharmaceutically-acceptable salts thereof, wherein, unless 
otherwise stated, each of R\ Z, and has any of the meanings defined hereinbefore or in 
paragraphs (a) to (zzz) hereinafter :- 
5 (a) rMs hydrogen; 

(b) Z is a direct bond or is selected from O, and NQR^) wherein is hydrogen or 
(l-6C)alkyl; 

(c) ZisO; 

(d) Z is a direct bond or is O, is (3-7C)cycloalkyl or heterocyclyl, 

10 and wherein any CH2 group within the Q^-Z- group optionally bears on each said CH2 

group a substituent selected from hydroxy, amino, (l-6C)alkoxy, 
(l"6C)alkylsulphonyl, (l-6C)alkylamino and di-[(l-6C)aIkyl]amino, 

and wherein any heterocyclyl group within the Q^-Z^ group optionally bears 1, 2 or 3 
• substituents, which may be the same or different, selected from halogeno, trifluoromethyl, 
15 hydroxy, amino, carbamoyl, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (l-6C)aIkoxy, 
(l-6C)alkylsulphonyl, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, 
N-(l-6C)alkylcarbamoyl, N^-di-[(l-6C)alkyl]carbamoyl and (2-6C)alkanoyl, or optionally 
bears 1 substituent selected from a group of the formula : 

20 wherein X^is a direct bond or is selected from O and N(R^), wherein R^ is hydrogen or 
(l-6C)alkyl, and R^* is hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, amino-(l-6C)alkyl, 
(l-6C)alkylamino-(l-6Qalkyl, di-[(l-6C)alkyl]amino-(l-6C)alkyl, carbamoyl-(l-6C)alkyl, 
N-(l-6C)alkylcarbamoyHl-6C)alkyl. N,N-di-[(l-6C)alkyl]carbamoyl-(l-6C)alkyl or 
(l-6C)alkoxycart)onyl-(l-6C)alkyl, 

25 and wherein any heterocyclyl group within the Q^-Z- group optionally bears 1 or 2 0x0 

or thioxo substituents; 

(e) the Q^-Z- group is selected from cyclopropyloxy, cyclobutyloxy, cyclopentyloxy, 
cyclohexyloxy, cycloheptyloxy, cyclopropylmethoxy, cyclobutylmethoxy, 
cyclopentylmethoxy, cyclohexylmethoxy and cycloheptylmethoxy, 

30 or Z is a direct bond or is selected from O and NH and is oxetan-3-yl, 

tetrahydrofuran-3-yl, 3- or 4-tetrahydropyranyl, 3- or 4-oxepanyl, 
1-, 2- or 3-pyrrolidinyl, morpholino, l,l-dioxotetrahydro-4H-l,4-thiazin-4-yl, piperidino, 
piperidin-3-yl, piperidin-4-yl, 1-, 3- or 4-homopiperidinyl, piperazin-l-yl, homopiperazin-l-yl, 
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azetidin-3-yl, tetrahydrothien-3-yl, l,l-dioxotetrahydrothien-3-yl, l-oxotetrahydrothien-3-yl, 
tetrahydrothiopyran-3-yl, tetrahydrothiopyran-4-yl, l-oxotetrahydrothiopyran-3-yl, 
14-dioxotetrahydrothiopyran-3-yl , l-oxotetrahydrothiopyran-4-yl, 
l,l-dioxotetrahydrothiopyran-4-yl, 1-, 2- or 3-pyrrolidinylinethyl, morpholinomethyl, 
5 piperidinomethyl, 3- or 4-piperidinylmethyI, 1-, 3- or 4-homopiperidinylmethyl, 

2-pyirolidin-l-ylethyl, 3-pyrrolidin-l-ylpropyl, 2-pyrrolidin-2-ylethyl, 3-pyiTolidin-2-ylpropyl, 

2- morpholinoethyl, 3-morpholinopropyl, 2-(14-dioxotetr^ydro-4H-l,4-thiazin-4-yl)ethyl, 

3- (l,l-dioxotetrahydro-4H-l,4-thiazin-4-yl)propyl, 2-piperidinoethyl, 3-piperidmopropyl, 
2-piperidin-3-ylethyl, 2-pipeiidin-4-ylethyl, 2-homopiperidin-l-ylethyl, 

10 3-homopiperidiTi-l-ylpropyl, 2-piperazin-l-ylethyl, 3-piperazin-l-yIpropyl, 

2- homopiperazin-l-ylethyl or 3-hoinopiperazin-l-ylpn)pyl, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within the Q*-Z- 

group are optionally separated by the insertion into the chain of a group selected from O, NH, 

GONH, NHCO, CH=CH and CM:, 
15 ' and wherein any CH2 or CH3 group within the Q^-Z- group optionally bears on each 

said CH2 or CH3 group a substituent selected from hydroxy, amino, methoxy, 

methylsulphonyl, methylamino and dimethylamino, 

and wherein any heterocyclyl group within the Q^-Z- group optionally bears 1, 2 or 3 

substituents, which may be the same or different, selected from fluoro, chloro, trifluoromethyl, 
20 hydroxy, amino, carbamoyl, methyl, ethyl and methoxy, 

or optionally bears 1 substituent selected from a group of the formula : 

wherein is a direct bond or is selected from O and NH and R'^ is 2-hydroxyethyl, 

3- hydroxypropyl, 2-methoxyethyl, 3-methoxypropyl, aminomethyl, 2-aminoethyl, 
25 3-aminopropyl, methylaminomethyl, 2-methylaminoethyl, 3-methylaminopropyl, 

2- ethylaminoethyl, 3-ethylaminopropyl, dimethylaminomethyl, 2-dimethylaminoetbyl, 

3- dimethylaminopropyl, acetamidomethyl, methoxycarbonylaminomethyl, 
ethoxycarbonylaminomethyl and t^-butoxycaibonylaminomethyl, 

and wherein any heterocyclyl group within the Q^-Z- group optionally bears 1 or 2 0x0 
30 substituents; 

(f) the Q^-Z- group is selected from cyclobutyloxy, cyclopentyloxy, cyclohexyloxy, 
cycloheptyloxy, cyclopropylmethoxy, tetrahydrofuran-3-yloxy, tetrahydrofurfuryloxy, 3- or 
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4-tetrahyclropyranyloxy, 2-tetrahydropyran-4-ylethoxy, 2-tetrahydropyran-3-ylethoxy, 
3-tetrahydropyran-4-ylpropoxy, 3-tetrahydropyran-3-ylpropoxy, tetrahydrothiopyran-3-yloxy, 
2-tetrahydrothiopyran-3-ylethoxy, tetr^ydrothiopyran-4-yloxy, 
2-tetrahyclrothiopyran-4-ylethoxy, 1 •oxotetrahydrothiopyran-3-yloxy, 
5 2-(l-oxotetrahydrothiopyran~3-yl)ethoxy, l,l-clioxotetrahydrothiopyran-3-yloxy, 
2-(l,l-dioxotetrahydrothiopyran-3-yl)ethoxy, l-oxotetrahydrothiopyran-4-yloxy, 
2-(l-oxotetrahydrothiopyran-4-yl)ethoxy, l,l-dioxotetrahydrothiopyran-4-yloxy, 

2- (l,l-dioxotetrahydrothiopyran-4-yl)ethoxy, 3-tetrahydrothiopyran-3-ylpropoxy, 

3- (14-dioxotetrahydrothiopyran-3-yl)propoxy, 3-(l-oxotetrahyd^ 

10 3-tetrahydrothiopyran-4-ylpiopoxy, 3-(l-oxotetrahydrothiopyran-4-yl)propoxy, 
3-(14-dioxotetrahydrothiopyran-4-yl)propdxy, tetrahydrotW^ 
l,l-dioxotetrahydrothien-3-yloxy, l-oxotetrahydrothien-3-yloxy, 
2-tetrahydrothien-3-ylethoxy, 2-(l,l-<lioxotetrahydn>thien-3-yl)ethoxy, 

2- (l-oxotetrahydiothien-3-yl)ethoxy, 3-tetrahydrothien-3-ylpropoxy, 

15 3-(l,l-dioxotetrahydrothien-3-yl)propoxy, 3-(l-oxotetrahydrothien-3-yl)propoxy, 

azetidin-3-yloxy, 2-a2;etidin-3-ylethoxy, 3-azetidin-3-ylpropoxy, pyrrolidin-l-yl, moipholino, 
piperidino, piperazin-l-yl, 2-pyrrolidin-l-ylethoxy, 3-pyrrolidin-l-ylpropoxy, 
pyrrolidin-3-yloxy, pyirolidin-2-ylmethoxy, 2-pyiTolidin-2-ylethoxy, 

3- pyrroIidin-2-ylpropoxy, 2-morpholinoethoxy, 3-morpholinopropoxy, 
20 2-(14-dioxotetrahydro-4H"l,4-thiazin-4-yl)ethoxy, 

3-(14-dioxotetrahydro-4H-l,4-thiazin-4-yl)propoxy,2-piperid^^ 
3-piperidinopxopoxy, piperidin-3-yloxy, piperidin-4-yloxy, piperidin-3-ylmethoxy, 

2- piperidin-3-ylethoxy, piperidin-4-ylmethoxy, 2-piperidin-4-ylethoxy, 
homopiperidin-3-yloxy. homopiperidin-4-yloxy, homopiperidin-3-ylmethoxy, 

25 2-homopiperidin-l-ylethoxy, 3-homopiperidin-l-ylpropoxy, 2-piperazin-l-ylethoxy, 

3- piperaziii-l-ylpropoxy, 2-hoinopipera2in-l-ylethoxy, 3-homopiperazin-l-ylpropoxy, 
2-pynx)lidin-l-ylethylamino, 3-pyrrolidin-l-ylpropylaimno, pynolidin-3-ylainino, 
pyrrolidin-2-ylmethylaniino, 2-pyrrolidin-2-ylethylamino, 3-pyrrolidin-2-ylpropylamino, 

2- morpholinoethylamino, 3-morpholinopropylainino, 
30 2-( 1 , 1 -dioxotetrahydro-4H- 1 ,4-thiazin-4-yI)ethylamino, 

3- (14-dioxotetrahydro-4H-l,4-thiazin-4-yl)propylamino, 2-piperidinoethylamino, 
3'piperidinopropylaniino, piperidin-3-ylainino, piperi(im-4-ylainino, 
piperidin-3-ylmethylamino, 2-piperidin-3-ylethylaimno, piperidin-4-ylmethylamino. 
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2- piperidin-4-ylethylamino, homopiperidin-3-ylamino, homopiperidin-4-ylamino, 
homopiperidin-S-ylmethylamino, 2-homopiperidin-l-ylethylamino, 

3- homopiperidin-l-ylpropylainino, 2-piperazin-l-ylethylamino, 3-piperazin-l-ylpropylainino, 
2-homopiperazin-l-ylethylamino or 3-homopiperazin-l-ylpropylamino, 

5 and wherein adjacent carbon atoms in any (2-6C)alkylene chain within the Q^-Z- 

group are optionally separated by the insertion into the chain of a group selected from O, NH, 
C3I=CHandOC, 

and wherein any CH2 or CH3 group within the Q^-Z- group optionally bears on each 
said CR20T CH3 group a substituent selected from hydroxy, amino, methoxy, 
10 methylsulphonyl, methylamino and dimethylamino, 

and wherein any heterocyclyl group within the Q^-Z group optionally bears 
1 or 2 substituents, which may be the same or different, selected from fluoro, chloro, 
trifluoromethyl, hydroxy, amino, methyl, ethyl, methoxy, allyl, 2-propynyl, acetyl, 
acetylmethyl, methoxycaibonyl, methoxycarbonylmethyl, methylsulphonyl, 2-methoxyethyl, 
15 carbamoyl, N-methylcarbamoylj N,N-di-methylcarbamoyI, carbamoylmethyl, 
N-methylcarbamoylmethyl and N,N-di-methylcarbamoylmethyl, 

and wherein any heterocyclyl group within the Q^-Z group optionally bears 1 or 2 0x0 
substituents; 

(g) the Q*-Z- group is selected from cyclopentyloxy, cyclohexyloxy, 
20 tetrahydrofiiran-S-yloxy, tetrahydropyran-3-yloxy, tetrahydropyran-4-yloxy, 
tetrahydrothiopyran-3-yloxy, tetrahydrothiopyran-4-yloxyj 
l,l-dioxotetrahydrothiopyran-3-yloxy, l,l-dioxotetrahydrothiopyran-4-yloxy, 
l-oxotetrahydrothiopyran-S-yloxy, l-oxotetrahydrothiopyran-4-yloxy, 
tetrahydrothien-3-yloxy, l,l-dioxodotetrahydrothien-3-yloxy, l-oxotetrahydrothien-3-yloxy, 
25 pyrrolidin-3-yloxy, pyrrolidin-2-yloxy, piperidin-3-yloxy, piperidin-4-yloxy, 
homopiperidin-3-yloxy, homopiperidin-4-yloxy and azetidin-3-yloxy, 

and wherein any azetidinyl, pyrrolidinyl, piperidinyl or homopiperidinyl group withjn 
the Q^-Z- group is optionally N- substituted by a substituent, T^ selected from (l-4C)alkyl, 
(2-4C)alkenyl, (2-4C)alkynyl, (2-4C)alkanoyl, (l~4C)alkoxycarbonyl, carbamoyl, 
30 N-(l-4C)alkylcarbamoyl, N,N-di-(l-4C)alkylcarbamoyl and (l-4C)alkylsulphonyl, 
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and wherein adjacent caitK)n atoms in any (2-4C)alkylene chain within a N- 
substituent,T\ are optionally separated by the insertion into the chain of a group selected from 
0,NHandCO, 

and wherein any CH2 or CH3 group within the N- substituent, T\ optionally bears on 
5 each said CH2 or CH3 group a substituent selected from hydroxy, amino, methylamino, 
di-methylamino, ethylamino, diethylamino, carbamoyl, N-methylcarbamoyl, 
N,N-dimethylcarbamoyl, acetyl, methoxycarbonyl and ethoxycarbonyl, 

and wherein any heterocyclyl group within the Q^-Z- group optionally bears 1 or 2 0x0 
substituents; 

10 (h) the group is selected from cyclopentyloxy, tetrahydroftiran-3-yloxy, 

tetrahydropyran-4-yloxy, tetrahydrothiopyran-4-yloxy, l,l-dioxotetrahydrothiopyraii-4-yloxy, 

1- oxotetrahydrothiopyran-4-yloxy, tetrahydrothien-3-yloxy, 

l,l-dioxodotetrahydn)thien-3-yloxy, l-oxotetrahydrothien-3-yloxy, pyrrolidin-S-yloxy, 
pyn:olidin-2-'yloxy, piperidin-3-yloxy, piperidin-4-yloxy, homopiperidin-3-yloxy, 

15 homopiperidin-4-yloxy and azetidin-3-yloxy, 

and wherein the azetidinyl, pyrrolidinyl, piperidinyl or homopiperidinyl group within 
the Q^-Z- group is optionally N- substituted by a substituent selected from methyl, ethyl, 
n-propyl, iso-propyl, n-butyl, iso-butyl, tert-butyl, allyl, 2-propynyl, acetyl, propionyl, 
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, tert-b utoxvcarbonvl, methylsulphonyl, 

20 ethylsulphonyl, 2-methoxyethyl, carbamoylmethyl, N-methylcarbamoylmethyl, 
Njj-di-methylcarbamoylmethyl, 2-caibamoylethyl, 2-(N-methylcarbamoyl)ethyl, 

2- QiN-di-methylcarbamoyl)ethyl, acetyhnethyl, 2-acetylethyl, methoxycaibonylmethyl and 
2-methoxycarbonylethyl, 

and wherein any heterocyclyl group within the Q^-Z- group optionally bears 1 or 2 0x0 
25 substituents; 

(i) the Q^-Z- group is piperidin-4-yloxy which group is optionally N- substituted by a 
substituent selected from methyl, ethyl, n-propyl, iso-propyl, allyl, 2-propynyl, 
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, tert-butoxycarbonyl, methylsulphonyl, 
2-methoxyethyl, carbamoylmethyl, N-methylcarbamoylmethyl, 
30 N,N-di-methylcarbamoylmethyl, acetylmethyl, 2-acetylethyl, methoxycarbonylmethyl and 
2-methoxycarbonylethyl, 

and wherein any heterocyclyl group within the Q^-Z- group optionally bears 1 or 2 0x0 
substituents; 
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(j) is a group of the fonnula la as hereinbefore defined wherein and are both 

hydrogen, 

G^ and G^ are each, independently, selected from hydrogen, halogeno, trifluoromethyl, 
cyano, nitro, hydroxy, amino, carboxy, caAamoyl, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, 

5 (l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, (l-6C)alkylaimno and 
di-[(l-6C)alkyl]amino, 

is a direct bond or is selected from O, S, N(R^, CH(OR^, CON(R^. 0C(^\ 
SC(R*)2. CO and N(R*)C(R^2 wherein each R*^ is, independently, hydrogen or (l-6C)alkyl, 
and is aryl, or heteroaryl, 

10 and any aryl or heteroaryl in the group X^-Q^ optionally bears 1, 2 or 3 substituents, 

which may be the same or different, selected from halogeno, trifluoromethyl, cyano, nitro, 
hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, 
(l-6C)alkoxy, (2-6C)alkenyloxy, (2-^C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl, 
(l-:6C)alkylsulphonyl, (l-6C)alkylamino and di-[(l-6C)alkyl]amino; 

15 (k) is a group of the formula la as hereinbefore defined wherein G^ and G^ are both 
hydrogen, 

G^ and G^ are each, independently, selected from hydrogen, halogeno, trifluoromethyl, 
cyano, nitro, hydroxy, amino, carboxy, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, 

is a direct bond or is selected from O, S, N(R^), OC(R^)2, SC(R%, CO and 
20 N(R^)C(R^)2 wherein each is, independently, hydrogen or methyl, and is aryl, or 
heteroaryl, 

and any aryl or heteroaryl in the group X^-Q^ optionally bears 1 or 2 substituents, 
which may be the same or different, selected &om halogeno, trifluoromethyl, cyano, nitro, 
hydroxy, amino, carboxy, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, 
25 (l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)allcylamino and 
di-[(l-6C)alkyl]amino; 

(1) is a group of the formula la as hereinbefore defined wherein G^ and G^ are both 

hydrogen, 

G^ and G^ are each, independently, selected from hydrogen, halogeno, trifluoromethyl, 
30 cyano, nitro, hydroxy, amino, carboxy, (l-6C)alkyl, (2-8C)alkenyl and (2-8C)alkynyl, 

X^ is a direct bond or is selected from O, S, N(R^), OC(JR.%, SC(R%, CO and 
N(R^)C(R^)2 wherein each R^ is, independently, hydrogen or methyl, and is aryl, which 
optionally bears 1 or 2 substituents, which may be the same or different, selected from 
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halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, (l-6C)alkyI, (2-8C)alkenyl, 
(2-8C)alkynyl, (l-6C)alkoxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl, (1.6C)alkylsulphonyl, 
(l-6C)alkylaii}ino and di-[(l-6C)alkyl]anuno; 

(m) is a group of the formula la as hereinbefore defined wherein and are both 
5 hydrogen, 

G^ and G^ are each, independently, selected from hydrogen, halogeno, trifluoromethyl, 
cyano, nitro, hydroxy, amino, carboxy, (l-6Qalkyl, (2-8C)alkenyl and (2-8C)alkynyl, 
is a direct bond or is selected ftom O, S, N(R^, OC(R^, SC(R^, CO and 
N(R^C(R^ wherein each is, independently, hydrogen or methyl, and is heteroaryl, 
10 which optionally bears 1 or 2 substituents, which may be the same or different, selected from 
halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, (l-6C)alkyl, (2-8C)alkenyl, 
(2-8C)alkynyl, (l-6C)alkoxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl. (l-6C)alkylsulphonyl, 
(l-6C)allcylamino and di-[(l-6C)alkyl]amino; 

(n) is a group of the formula la as hereinbefore defined wherein G^ and G^ are both 
15 hydrogen, 

G^ and G^ are each, independently, selected from hydrogen, fluoro, chloro, bromo, 
trifluoromethyl, methyl, ethyl, vinyl, allyl and ethynyl, 

is a direct bond or is selected from O, S, N(R^), OC(R^)2, SC(R\ CO and 
N(R^)C(R^)2 wherein each is, independently, hydrogen or methyl, and is a phenyl or 
20 naphthyl, group which is optionally substituted with 1 or 2 substituents selected from fluoro, 
chloro, bromo, trifluoromethyl, nitro, methyl, ethyl, isopropyl, methoxy, vinyl, ethynyl and 
cyano; 

(o) is a group of the formula la as hereinbefore defined wherein G^ and G^ are both 
hydrogen, 

25 G^ is hydrogen, G^ is selected from hydrogen, fluoro, chloro, bromo, trifluoromethyl, 

methyl, ethyl, vinyl, allyl and ethynyl, 

X^ is a direct bond or is selected from O, S, N(R^), OC(R^)2, SC(R^)2 and N(R^C(R*^)2 

wherein each R^ is, independently, hydrogen or methyl, and is a phenyl group which is 

optionally substituted with 1 or 2 substituents selected from fluoro, chloro, bromo, 
30 trifluoromethyl, nitro, methyl, ethyl, isopropyl, methoxy, vinyl, ethynyl and cyano; 

(p) is a group of the formula la as hereinbefore defined wherein G^ and G^ are both 

hydrogen, 
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1 2 

G and G are each, independently, selected from hydrogen, halogeno, trifluoromethyl, 
cyano, nitro, hydroxy, amino, carboxy, (l-6C)alkyl, (2-8C)alkenyl and (2-8C)alkynyl, 

is a direct bond or is selected from 0, S, N(R^, 0C(R^)2, SC(]^% and N(R^C(R^2 
wherein each is, independently, hydrogen or methyl, and is selected from a ftiryl, 
5 thienyl, oxazolyl, isoxazolyl, imidazolyl, thiazolyl, 1,2,4-triazolyl, 1,2,5-thiadiazolyl, pyridyl, 
pyrimidinyl, 1,3-benzodioxolyl, quinolinyl, isoquinolinyl and quinazolinyl group which is 
optionally substituted with one or two substituents selected from fluoro, chloro, bromo, 
trifluoromethyl, nitro, methyl, ethyl, isopropyl, vinyl, ethynyl, methoxy and cyano; 
(q) is a group of the formula la as hereinbefore defined wherein G^ and G^ are both 
10 hydrogen, 

G^ and G^ are each, independently, selected from hydrogen, fluoro, chloro, bromo, 
trifluoromethyl, methyl, ethyl, vinyl, allyl, ethynyl and cyano, 

is a direct bond or is selected from O, S, N(R^, 0C(R^)2, SC(R^2, CO and 
N(R^C(R^2 wherein each is, indepenctently, hydrogen or methyl, and is selected from a 
15 2-furyl, 2- or 3-thienyl, 2-,4- or 5-oxazolyl, 3-,4- or 5-isoxazolyl, 2-,4-or 5-lH-imidazolyl, 

2- ,4-or 5-thiazolyl, 3- (lH-l,2,4-triazolyl), 3- (1,2,5-thiadiazolyl), 2- 3- or 4-pyridyl, 2-, 4- or 
5-pyrimidinyl, l,3-benzodioxol-4-yl, l,3-ben2odioxol-5-yl, 2-, 3-, 4-, 5-, 6-, 7- or . 
8-quinolinyl, 1-, 3-, 4-, 5-, 6-, 7- or 8-isoquinolinyl and 2-, 3-, 4-, 5-, 6-, 7- or 8-quinazolinyl 
group, which is optionally substituted with one or two substituents selected from nitro, fluoro, 

20 chloro, bromo, methyl, ethyl, methoxy, trifluoromethyl, ethynyl, and cyano; 

(r) is a group of the formula la as hereinbefore defined wherein G^ and G^ are both 
hydrogen, 

G^ is hydrogen and G^ is selected from hydrogen, fluoro, chloro, bromo, methyl, and 
ethynyl, 

25 X^ is a direct bond or is selected fiom O, S, NH, N(CH3), OCH2, CO and NHCH2, 

and is phenyl optionally substituted with 1 or 2 substituents selected from fluoro, chloro, 
bromo, nitro, methyl, methoxy, ethyl, ethynyl, cyano and nitro, 
or is a heteroaryl moiety selected from 2-lH-imidazolyl, 4-(l,3-thiazolyl), 2-thienyl, 

3- (l,2,5-thiadiazolyl), 3-isoxazolyl 2-, 3- or 4-pyridyl, 2-pyrimidinyl, l,3-benzodioxol-5-yl 
30 and 8-quinolinyl, which moiety is optionally substituted with one or two substituents selected 

from fluoro, chloro, bromo, trifluoromethyl, methyl, methoxy, ethynyl and cyano; 

(s) is a group of the formula la as hereinbefore defined wherein G^ and G^ are both 

hydrogen, 
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and are each, independently, selected from hydrogen, halogeno, trifluoromethyl, 
cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, 
(l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy. (l-6C)alkylamino and 
di-[(l-6C)alkyl]amino, 

5 is CO and is a nitrogen containing heterocyclyl group linked to by a nitrogen 

atom, 

and the nitrogen containing heterocyclyl group in the group X^-Q^ optionally bears 1, 2 
or 3 substituents, which may be the same or different, selected from halogeno, trifluoromethyU 
cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, 
10 (l-6Qalkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl, 
(l-6C)alkylsulphonyl, (l-6C)alkylamino and di-[(l-6C)alkyl]amino; 
(t) is a group of the formula la as hereinbefore defined wherein G^ and G^ are both 
hydrogen, 

G' and G^ each, independently, is selected from hydrogen, halogeno, trifluoromethyl, 
15 cyano, hydroxy, amino, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (l-6C)aIkylamino and 
di-[(l-6C)alkyl]amino, 

X^ is CO and is a nitrogen containing heterocyclyl group linked to X^ by a nitrogen 

atom, 

and the nitrogen containing heterocyclyl group in the group X^-Q^ optionally bears 1 
20 or 2 substituents, which may be the same or different, selected from halogeno, cyano, 
hydroxy, amino, (l-6C)alkyl, (l-6C)alkylamino and di-[(l-6C)alkyl]amino, 

and optionally bears 1 or 2 oxo substituents; 
(u) is a group of the formula la as hereinbefore defined wherein G^ and G^ are both 
hydrogen, 

25 G* and G^ each, independently, is selected from hydrogen, fluoro, chloro, bromo, 

cyano, hydroxy, methyl, ethyl and ethynyl, 

X^is CO and is selected from pyrrolidin-lyl, piperidino, homopiperidino, 
morpholino, piperazin-l-yl, homopiperazin-l-yl, decahydroquinolin-l-yl, and 
decahydroisoquinolin-2-yl, 
30 and wherein optionally bears 1 or 2 substituents selected from fluoro, chloro, 

bromo, cyano, hydroxy, methyl and ethyl, 

and wherein optionally bears 1 or 2 oxo substituents; 
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(v) is a group of the fonnula la as hereinbefore defined wherein and are both 
hydrogen, 

G^ is selected fix)m fluoro, chloro, bromo and ethynyl and G^ is hydrogen, 
is CO and is selected from piperidino, homopiperidino, 
5 decahydroquinolin-l-yl, and decahydroisoquinolin-2-yl, 

and wherein optionally bears 1 or 2 substituents selected from fluoro, chloro, 
bromo, cyano, hydroxy, methyl and ethyl, 
and wherein optionally bears 1 or 2 oxo substituents; 

(w) is a group of the formula lb or Ic as hereinbefore defined wherein G^ and G^ are 
10 both hydrogen, 

G\ G^, G* and G^ each, independently, is selected from hydrogen, halogeno, trifluoromethyl, 
cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, 
(l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, (l-6C)alkylaimno and 
di-[(l-6C)alkyl]amino, 

15 is a direct bond or is selected from SO2, CO and C(R^)2, wherein each is, 

independently, hydrogen or (l-6C)alkyl, and Q"* is aryl or heteroaryl, 

and Q"^ optionally bears 1 or 2 substituents, which may be the same or different, 
selected from halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, 
(1.6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, 

20 (2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, 
(l-6Qalkylamino and di-[(l-6C)alkyl]amino 

(x) is a group of the formula lb or Ic as hereinbefore defined wherein G^ and G^ are 
both hydrogen, 

G^ is hydrogen, 

25 G^ is selected from hydrogen, fluoro, chloro, bromo, trifluoromethyl, cyano, hydroxy, 

amino, methyl, ethyl, vinyl, ethynyl, methylamino and di-methylamino, 

G^ and G^ each, independently, is selected from hydrogen, fluoro, chloro, bromo, 
cyano, hydroxy, amino, methyl, ethyl, vinyl, ethynyl, methylamino and di-methylamino, 
X^ is a direct bond or is selected from SO2, CO and C(R\, wherein each R'^ is, 
30 independently, hydrogen or methyl, and Q"* is selected from a phenyl, 2-furyl, 3-furyl, 2-(l,3- 
oxazolyl), 4-(l,3-oxazolyl), 3-, 4- or 5-isoxazolyl, 2-imida2olyl, 4-iinidazolyl, 2-, 3-or 
4-pyridyl, 2-, 4- or 5~ pyrimidinyl, l,2,4-triazol-3-yl, 2-thienyl, 3-thienyl, 2-(l,3-thia2olyl), 
4-(l,3-thiazolyl), 3-, 4- or 5- isothiazolyl and l,2,5-thiadiazol-3-yl group which group 
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optionally bears 1 or 2 substituents, which may be the same or different, selected from fluoro, 
chloro, bromo, nitro, cyano, methyl, ethyl, methoxy, vinyl, ethynyl and trifluoromethyl; 
(y) is a group of the formula lb as hereinbefore defined wherein G^ G^, and G^ are 
hydrogen, 

5 G'* is selected from hydrogen, fluoro, chloro, bromo, cyano, methyl and ethynyl, 

is selected from SO2 and CH2, and Q"^ is selected from phenyl and 2-, 3- or 4- 
pyiidyl which optionally bears I or 2 substituents, which may be the same or different, 
selected from fluoro, chloro, bromo, nitro, cyano and methyl; 

(z) is a group of the formula Id or le as hereinbefore defined wherein G^ and G^ are 
10 both hydrogen, 

G\ G"^ and G^ each, independently, is selected from hydrogen, halogeno, 

trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyl, 

(2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2"6C)alkenyloxy, (2-6C)alkynyloxy, 

(l-6C)alkylan[iino and di-[(l-6C)alkyl]amino, 
15 is a direct bond or is selected from SO2, CO and C(R^)2, wherein each is, 

independently, hydrogen or (l-6C)alkyl, and Q"^ is aryl or heteroaryl, 

and Q"^ optionally bears 1 or 2 substituents, which may be the same or different, 

selected from halogeno, trifluoiomethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, 

(l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, 
20 (2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl, (I-6C)alkylsulphonyl, 

(l-6C)alkylamino and di-[(l-6C)alkyl]amino; 

(aa) is a group of the formula Id or le as hereinbefore defined wherein G^ and G^ are 
both hydrogen, 

G^ is selected from hydrogqn, fluoro, chloro, bromo, trifluoromethyl, cyano, hydroxy, 
25 amino, methyl, ethyl, vinyl, ethynyl, methylamino and di-methylamino, 

and G^ each, independently, is selected from hydrogen, fluoro, chloro, bromo, 
cyano, hydroxy, amino, methyl, ethyl, vinyl, ethynyl, methylamino and di-methylamino, 
X^ is a direct bond or is selected from SO2, CO and C(R^)2, wherein each is, 
independently hydrogen or methyl, and Q"^ is selected from a phenyl, 2-furyl, 3-furyl, 2-(l,3- 
30 oxazolyl), 4-(l,3-oxa2olyl), 3-, 4- or 5-isoxazolyl, 2-imidazolyl, 4-imidazolyl, 2-, 3-or 
4-pyridyl, 2-, 4- or 5- pyrimidinyl, l,2,4-triazol-3-yl, 2-thienyl, 3-thienyl, 2-(l,3-thiazolyl), 
4-(l,3-thia20lyl), 3-, 4- or 5- isothiazolyl and l,2,5-thiadiazol-3-yl group which group 
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optionaUy bears 1 or 2 substituents, which may be the same or different, selected fluoro, 
chloro, bromo, nitre, cyano, methyl, ethyl, methoxy, vinyl, ethynyl and trifluoromethyl; 
(bb) is a group of the formula Id as hereinbefore defined wherein and G^ are 
hydrogen, 

5 G* is selected from hydrogen, fluoro, chloro, bromo, cyano, methyl and ethynyl, 

is selected from SO2 and CH2, and Q"* is selected from phenyl and 2-, 3- or 4- 
pyridyl which optionally bears 1 or 2 substituents, which may be the same or different, 
selected firom fluoro, chloro, bromo, nitro, cyano and methyl; 

(cc) is selected from (3-7C)cycloalkyl and a 4, 5, 6 or 7 membered heterocyclyl ring 

10 linked to Z by a carbon atom, 

and wherein any NH group within a heterocyclyl group in optionally bears a substituent 
selected from formyl, cyano, (l-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, (2-4C)alkanoyl, 
aminoalkanoyl, (l-4C)alkoxycarbonyl, caAamoyl, sulphamoyl, N-(l-4C)alkylcarbamoyl, 
N,N-di-(MC)alkylcarbamoyl, N-(l-4C)alkylsulphamoyl, N,N-di-(l'4C)alkylsulphamoyl and 

15 (l-4C)alkylsulphonyl, or from a group of the formula : 

wherein xHs a direct bond , and R** is halogeno-(l-4C)alkyl, hydroxy-(l-4C)alkyl, 
(l-4C)alkoxy-(l^C)alkyl, cyano-(l-4C)alkyl, carboxy-(l-6C)alkyl, amino-(l-4C)alkyl, 
(l-4C)alkylamino-(l-4C)alkyl, di-[(l-4C)alkyl]amino-(l-4C)alkyl, carbamoyl-(l-4C)alkyl, 

20 N-(l-4C)alkylcarbamoyl-(l-4C)alkyl, N,N-di-[(l-4C)alkyl]carbamoyl-(l-4C)alkyl, 
(2-4C)alkanoyl-(l-4C)alkyl or (l-4C)alkoxycarbonyl-(l-4C)alkyl, 

and wherein any CH or CH2 group within a (3-7C)cylcoalkyl or heterocyclyl group 
within group optionally bears 1 substituent on each said CH group or lor 2 substituents on 
each said CH2 group, which may be the same or different, selected from halogeno and 

25 (l-6C)alkyl, or a substituent selected from hydroxy, cyano, amino, carboxy, carbamoyl, 

(l-6C)alkoxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylammo, 
di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, 
N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
N-(l-6C)alkyl-(2-6C)alkanoylamino,N.(l-6C)alkylsulphamoy 

30 N,N-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylamino and 
N-(l-6C)alkyl-(l-6C)alkanesulphonylamino, 

and wherein any heterocyclyl group within the Q^-Z- group optionally bears 1 or 2 0x0 
substituents. 
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(dd) Z is O and is selected from a 4, 5 or 6 membered heterocyclyl ring containing at 
least 1 nitrogen atom, said ring being linked to Z by a carbon atom, 
and wherein any NH group within a heterocyclyl group in optionally bears a substituent 
selected from formyl, cyano, (l-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, (2-4C)alkanoyl, 
5 carbamoyl, N-(l-4C)alkylcaibamoyl and N,N-di-(l-4C)alkylcarbamoyl, 
or from a group of the formula: 

wherein X^is a direct bond , and R"* is halogeno-(l-4C)alkyl, hydroxy-(l-4C)alkyl, 
(l-4C)alkoxy-(l-4C)alkyl, cyano-(l-4C)alkyl, carboxy-(l-6C)alkyl, amino-(l-4C)alkyl, 
10 (l-4C)alkylamino-(l-4C)alkyl, di-[(l-4C)alkyl]amino-(l-4C)alkyl, carbamoyl-(l-4C)alkyl, 
N-(l-4C)alkylcarbamoyHl-4C)alkyl, N,N^-[(l-4C)alkyl]caibamoyl-(l-4C)alkyl or 
(2^C)alkanoyl-(l-4C)alkyl, 

and wherein any heterocyclyl group within the Q^-Z- group optionally bears 1 or 2 oxo 
substituents; 

15 (ee) Z is O and is selected from azetidin-3-yl, pyrrolidin-3-yl, morpholin-3-yl, 

piperidin-2-yl, piperidin-3-yl, piperidin-4-yl and tetrahydro-4H-l,4-thiazin-3-yl (preferably 
pyrrolidin-3-yl, piperidin-3-yl or piperidin-4-yl), and 

wherein any NH group within a heterocyclyl group in optionally bears a substituent 
selected from formyl, cyano, (l-4C)alkyl, (2-4C)alkenyl, (2-.4C)alkynyl, (2-4C)alkanoyl, 
20 (l-4C)alkoxycarbonyl, carbamoyl, sulphamoyi, N-(l-4C)alkylcarbamoyl, 

N,N-di-(l-4C)alkylcaibamoyl, N-(l-4C)alkylsulphamoyl, N,N-di-(l-4C)alkylsulphamoyl, 
(l-4C)alkylsulphonyl and from a group of the formula : 

-X^.R^ 

wherein X^is a direct bond , and R^ is halogeno-(l-4C)alkyl, hydroxy-(l-4C)alkyl, 
25 (l-4C)alkoxy-(l-4C)alkyl, cyano-(l-4C)alkyl, carboxy-(l-4C)alkyl, amino-(l-4C)alkyl, 

(l-4C)alkylamino-(l-4C)alkyl, di-[(l-4C)alkyl]amino.(l-4C)alkyl, carbamoyl-(l-4C)alkyl, 

N-(l-4C)alkylcarbamoyl-(l-4C)alkyl,N,N-di-[(l^^^ 

(2-4C)alkanoyHl-4C)alkyl or (l-4C)alkoxycarbonyl-(l-4C)alkyl, 

and wherein any heterocyclyl group within the Q^-Z- group optionally bears 1 or 2 oxo 
30 substituents; 

(ff) Z is O and is selected from pyrrolidin-3-yl, piperidin-3-yl and piperidin-4-yl, and 
wherein any NH group within a pyrrolidinyl or piperidinyl group in optionally bears a 
substituent selected from methyl, allyl, acetyl, carbamoyl, methoxymethyl, 2-methoxyethyl, 



wo 03/040108 PCT/GB02/04931 

-38- 

carbamoylmethyl, N-methylcarbamoylmethyl, N^-di-methylcarbamoylmethyl, 
2-carbamoylethyl, 2-(N-methylcarbamoyl)ethyl, 2-(N,N-di-methylcarbamoyl)ethyl, 
acetylmethyl, 2-acetylethyl, cyanomethyl, 2-cyanoethyl, fluoromethyl, chloromethyl, 2- 
fluoroethyl and 2-chloroethyl, 

and wherein any heterocyclyl group within the Q^-Z- group optionally bears 1 oxo 
substituent; 

(gg) Z is O and is selected from a 5 or 6 membered heterocyclyl ring containing at least 
1 heteroatom selected from O and S and no nitrogen heteroatoms, and wherein said 
heterocyclyl ring is linked to Z by a carbon atom, 

and wherein said 5 or 6 membered heterocyclyl ring optionally bears 1, 2 or 3 
substituents selected from halogeno, (l-6C)alkyl, hydroxy, amino, carboxy, (l-6C)alkoxy and 
(l-6C)alkylthio 

and wherein any heterocyclyl group within the Q^-Z- group optionally bears 1 or 2 oxo 
substituents; 

(hh) Z is O and is selected from tetrahydrofuran-3-yl, tetrahydropyran-3-yl, 
tetrahydropyran-4-yl, tetrahydrothiopyran-4-yl, tetrahydrothiopyran-3-yl, 
1 ,l-dioxotetrahydrothiopyran-3-yl, 1 , l-dioxptetrahydrothiopyran-4-yl, 
l-oxotetrahydrothiopyran-3-yl, lK)xotetrahydrothiopyran-4-yl, tetrahydrothien-3-yl, 
l,l-dioxodotetrahydrothien-3-yl, l-oxotetrahydrothien-3-yl, 

and wherein any 5 or 6 membered heterocyclyl ring within optionally bears 1 or 2 
substituents selected from fluoro, chloro, bromo, (l-4C)alkyl, hydroxy, amino, carboxy, 
(l-4C)alkoxy and (l-4C)alkylthio, and wherein any heterocyclyl group within the Q^-Z- group 
optionally bears 1 or 2 oxo substituents; 

(ii) Z is O and is selected from tetrahydrofuran-3-yl, tetrahydropyran-3-yl and 
tetrahydropyran-4-yl, 

and wherein optionally bears an oxo substituent; 
(ij) is selected from (3-7C)cycloalkyl and (3-7C)cycloalkyl-(l-6C)alkyl, which 
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, formyl, 
(l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, 
(2-6C)alkynyloxy, (l-6C)alkylthio, (l-^C)alkylsulphinyl, (l-6C)alkylsulphonyl, 
(l-6C)alkylamino, di-[(l-6C)alkyI] amino, (1.6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, 
I5,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
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N-(l-6C)alkyl-(2-6C)alkanoylamino,N-(l-6C)all^ 
N^-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylainino and 
N-(l-6C)alkyl-(l-6C)alkanesulphonylaimno, from a group of the formula : 

5 wherein X^is a direct bond or is selected from O and N(R^), wherein is hydrogen or 
(l-6C)alkyl, and R^ is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, 
cyan(>-(l-6C)alkyl, carboxy-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl, 
di-[(l-6C)alkyl]amino-(l-6C)alkyl, carbamoyl-(l-6C)alkyl, 
N-(l^C)alkylcarbamoyHl-6C)alkyl,N^.di-[(l-6C)^^^ 

10 (2-6C)alkanoyl-(l-6C)aIkyl or (l-6C)alkoxycarbonyl-(l-6C)alkyl, 
and from a group of the formula: 

-X^"Q^ 

wherein X^ is a direct bond or is selected from O, CO and N(R^^, wherein R^^ is hydrogen or 
(l-6C)alkyl, and is a nitrogen containing heterocyclyl or nitrogen containing 

is heterocyclyl-(l-6C)alkyl, and wherein any heterocyclyl group in optionally bears 1 or 2 
substituents, which may be the same or different, selected from halogeno, hydroxy, cyano, 
formyl, (l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (l-6C)alkoxy, amino, (l-6C)alkylamino, 
di-[(l-6C)alkyl]amino, (2-6C)alkanoyl, (l-6C)aIkoxycarbonyl, (l-6C)alkylsulphonyI 
carbamoyl, N-(l-6C)aIkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl, halogeno-(l-6C)alkyl, 

20 hydK)xy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, cyano-(l-6C)alkyl. carboxy-(l-6C)alkyl, 
amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl, 
di-[(l-6C)alkyl]amino-(l-6C)allcyl, carbamoyl-(l-6C)alkyl, 

N-(l-6C)alkylcarbamoyKl-6C)alkyl and N^-di-((l-6C)alkyI]cail)amoyKl"6C)alkyl, 
and wherein any heterocyclyl group in optionally bears 1 or 2 oxo substituents; 
25 (kk) is selected from (3-7C)cycloalkyl and (3-7C)cycloalkyHl-6C)alkyl, which is 

substituted by 1 substituent selected from, amino, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, 

amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)aIkyl, 

di-[(l-6C)alkyl]amino-(l-6C)alkyl, 

and from a group of the formula: 
30 -X^-Q^ 

wherein X^ is a direct bond or is selected from O, CO and N(R^^, wherein R^^ is hydrogen or 

(l-'6C)alkyl, and is nitrogen containing heterocyclyl or nitrogen containing 

heterocyclyl-(l-6C)alkyl, and wherein ant heterocyclyl group in optionally bears 1 or 2 
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substituents, which may be the same or different, selected ftom halogeno, hydroxy, cyano, 
fotmyl, (l-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl. (l-4C)alkoxy, amino, (l-4C)alkylamino, 
di-[(MC)alkyl]amino, (2-4C)alkanoyl, (MQalkoxycarbonyl, (l-4C)alkylsulphonyl 
caibamoyl, N-(l-4C)alkylcarbamoyl, N,N-di-[(l-4C)alkyl]carbamoyl. halogeno-(l-4C)alkyl, 
5 hydroxy-(l-4C)alkyl, (l-4C)alkoxy-(l-4C)alkyl, cyano-(l-4C)alkyl, carboxy-(l-4C)alkyl, 
amino-(l-4C)alkyl, (l-4C)alkylamifao-(l-4C)alkyl, 
di-[(l-4C)alkyl]amino-(l-4C)alkyl, carbamoyl-(l-4C)alkyl. 
N-(l-4C)alkylcarbamoyl-(l^C)alkyl andN,N-di-[(l-4C)aIkyl]carbamoyl-(l-C)alkyl, 
and wherein the (3-7C)cycloalkyl group in Q' optionally bears 1 or 2 further substituaits, 

10 which may be the same or different, selected from halogeno, cyano, hydroxy, carbamoyl, 
(l-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl and (l-4C)alkoxy 

and wherein any heterocyclyl group in Q' optionally bears 1 or 2 oxo substituents; 
(11) Z is O and Q' is (3-7C)cycloalkyl substituted by 1 substituent selected from, amino, 
(l-4C)alkylamino. di-[(l-4C)alkyl]amino, amino-(l-4C)alkyl, (l-4C)alkylamino-(l^G)alkyl, 

15 di-[(l-4C)alkyl]amino-(l-4C)alkyl, and from a group of the fonnula; 

-X^-Q** 

wherein X is a direct bond, and is a 5, 6 or 7 membered nitrogen containing heterocyclyl 
or a 5, 6, or 7 membered nitrogen containing heterocycIyl-(l-6C)alkyl, and wherein Q* 
optionally bears 1 or 2 substituents, which may be the same or different, selected from 

20 halogeno, hydroxy, (MQalkyl, (l-4C)alkoxy, amino, (MQalkylamino, 

di-[(l-4C)alkyl]anuno, (2-4C)alkanoyl, (l-4C)alkoxycarbonyl, (l-4C)allcylsulphonyl 
carbamoyl, N-(l-4C)alkylcarbamoyl and N^-di-[(l-4C)alkyl]carbamoyl, 
and wherein the (3-7C)cycloalkyl group in Q' optionaUy bears 1 or 2 further substituents, 
which may be the same or different, selected from fluoro, chloro, cyano, hydroxy and 

25 (MQalkyl, 

and wherein any heterocyclyl group in Q' optionally bears 1 or 2 oxo substituents; 
(mm) Z.is O and Q* is selected from cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cycloheptyl, cyclopropylmethyl, cyclobutylmethyl, cyclopentylmethyl, cyclohexylmethyl, 
cycloheptylmethyl, 2-cyclopropylethyl, 2-cyclobutylethyl, 2-cyclopentylethyl, 2- 
30 cyclohexylethyl, 2-cycloheptylethyl, 3-cyclopentylpropyI, 3-cyclohexylpropyl and 2- 
cyclohexylpropyl, which is substituted by a substituent selected fromamino, methylamino, 
ethylamino, propylamino, di-methylamino, di-ethylamino, aminomethyl, 2-aminoethyl, 3- 
aminopropyl, 2.aminopropyI, methylammomethyl, ethylaminomethyl 2-methylaminoethyl, 2- 
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ethylaminoethyl, 3-methylaimnopropyl, dimethylaminomethyl, 2-dimethylaminoethyl. 3- 
dimethylaminopropyl, 2-dimethylaimnopropyl, diethylaminomethyl, 2-diethylaminoethyl, 3- 
diethylaminopropyl, ethylmethylaminomethyl, 2-ethylmethylaminoethyl, pyrrolidin-l-yl, 
pyiTolidin-2-yl, pyrrolidin-3-yl, 2-pyrrolin-l-yl, 2-pyrrolin-2-yl, 2-pyrrolin-3-yl, 2"pyrroliii-4- 
5 yl, 2-pyrrolin-5-yl, 3-pyirolin-lyl, 3-pyrrolin-2-yl, 3-pyrrolin-3-yl, 3-pyirolin-4-yl, 3-pyrrolin- 
5-yl, morpholino, morpholin-2-yl, morpholin-3-yl, piperidino, piperidin-2-yl, piperidiii-3-yl, 
piperidin-4-yl, piperazin-l-yl, piperazin-2-yl, piperazin-3-yl, tetrahydro-4H-l,4-thiazin-2-yl, 
tetrahydro-4H-l,4-thiazin-3-yl, tetrahydro-4H-l,4-thiazin-4-yl, homopiperidin-l-yl and 
homopiperazin-l-yl, 

10 and where any heterocyclyl ring in optionally bears 1 or 2 substituents selected bom 
fluoro, chloro, hydroxy, (l-4C)alkyl, (l-4C)alkoxy, amino, (l-4C)alkylanQino, 
di.[(l-4C)alkyl]ainino, (2-4C)alkanoyl, (l-4C)alkoxycarbonyl, (l-4C)alkylsulphonyl ' 
carbanioyl, N-(l-4C)alkylcarbanioyl and N,N-di-[(l-4G)alk^ 

and wherein the (3-7C)cycloalkyl group in optionally bears 1 or 2 further substituents, 

15 which may be the same or different, selected firom fluoro, chloro, hydroxy, methyl and ethyl, 
and wherein any heterocyclyl group in optionally bears 1 or 2 oxo substituents; 
(nn) Z is O and is selected from cyclopiopyl, cyclobutyl, cyclopentyl, cyclohexyl, and 
cycloheptyl, which is substituted by a substituent selected from amino, methylamino, 
ethylamino, propylamine, di-methylamino di-ethylamino, aminomethyl, 2-aminoethyl, 3- 

20 aminopropyl, 2-aminopropyI, methylaminomethyl, ethylaminomethyl 2-methylaminoethyl, 2- 
ethylaminoethyl, 3-methylaminopropyl, dimethylaminomethyl, 2-dimethylaminoethyl, 3- 
dimethylaminopropyl, 2-dimethylaminopropyl, diethylaminomethyl, 2-diethylaminoethyl, 3- 
diethylaminopropyl, ethylmethylaminomethyl and 2-ethylmethylaminoethyl, 
(oo) Z is O and is selected from cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and 

25 cycloheptyl, which is substituted by a substituent selected from pyrrolidin-l-yl, 

pyrrolidin-2-yl, pyrrolidin-3-yl, morpholino, morpholin-2-yl, morpholin-3-yl, piperidino, 
piperidin-2-yl, piperidin-3-yl, piperidin-4-yl, piperazin-l-yl, piperazin-2-yl, piperazin-3-yl, 
tetrahydro-4H-l,4-thiazin-2-yl, tetrahydro-4H-l,4-thiazin-3-yl, tetrahydro-4H-l,4-thiazin-4-yl, 
homopiperidin-l-yl and homopiperazin-l-yl, and wherein any heterocyclyl ring in 

30 optionally bears 1 or 2 substituents selected from fluoro, chloro, hydroxy, (l-3C)alkyl, 
(l-3C)alkoxy, amino, methylamino, ethylamino, dimethylamino, diethylammo, acetyl, 
propionyl, methoxycarbonyl, ethoxycarbonyl, methylsulphonyl, ethylsulphonyl, carbamoyl, 
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N-methylcarbamoyl, N-ethylcarbamoyl, N,N-di-(methyl)carbamoyl and 
N^-di-(ethyl)caibamoyl, 

and wherein any cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl group in 
is optionally further substituted by 1 or 2 substituents, which may be the same or different, 

5 selected from fluoro, chloro and methyl, 

and wherein any heterocyclyl group in optionally bears an oxo substituent; 
(pp) Z is O and is selected from cyclopentyl and cyclohexyl, which is substituted by a 
substituent selected from pyrrolidin-l-yl, morpholino, piperidino and piperazin-l-yl, and 
wherein any pyrrolidinyl, morpholino, piperidino or piperazinyl group in optionally bears 1 

10 or 2 substituents selected from fluoro, chloro, hydroxy, methyl, methoxy, amino, 
methylamino, ethylamino, dimethylamino, diethylamino, acetyl, methoxycarbonyl, 
methylsulphonyl, ethylsulphonyl, carbamoyl, N-methylcarbamoyl and 
N,N-di-(methyl)carbamoyl, 

and wherein any cyclopentyl or cyclohexyl group in is optionally further substituted by 1 or 
15 2 substituents, which may be the same or different, selected from fluoro and methyl, 
and wherein any heterocyclyl group in optionally bears an oxo substituent; 
(qq) Z is O and is cyclohexyl, which is substituted (conveniently at the 4-position) by a 
substituent selected from pyrrolidin-l-yl, pyrrolidin-2-yl, pyrroUdin-3-yl, piperidino, 
piperidin-2-yl, piperidin-3-yl, piperidin-4-yl, piperazin-l-yl, piperazin-2-yl and piperazin-3-yl 
20 and wherein any pyrrolidinyl, piperidino or piperazinyl group in optionally bears 1 or 2 
substituents selected from fluoro, chloro, hydroxy, methyl, methoxy, amino, methylamino, 
ethylamino, dimethylamino, diethylamino, acetyl, methoxycarbonyl, methylsulphonyl, 
ethylsulphonyl, carbamoyl, N-methylcarbamoyl and N^-di-(nietiiyl)carbamoyl, 
and wherein any heterocyclyl group in optionally bears an oxo substituent; 
25 (rr) Z is O and is cyclohexyl, which is substituted (conveniently at the 4-position) by a 
substituent selected from amino, methylamino, ethylamino, di-methylamino di-ethylamino, 
aminomethyl, 2-aminoethyl, methylaminomethyl, ethylaminomethyl 2-mefliylaminoethyl, 
dimethylaminomethyl and 2-dimethylaminoethyl; 

(ss) Z is O and is 4-(piperazin-l-yl)cyclohexyl, wherein the piperazin-l-yl group is 
30 optionally substituted at the 4-position by a substituent selected bom (l-3C)alkyl, 
(2-4C)alkanoyl, (l-3C)alkoxycarbonyl, (l-3C)alkylsulphonyl, carbamoyl, 
N-(l-3C)alkylcarbamoyl and N,N-di-[(l-3C)alkyl]carbamoyl, 
and wherein the piperazin-l-yl group in optionally bears an oxo substituent; 



wo 03/040108 PCT/GB02/04931 

-43- 

(tt) Z is O and is 4-(piperazin-l-yl)cyclohexyl, wherein the piperazin-l-yl group is 
optionally substituted at the 4~position by (l-3C)alkyl, for example methyl; 
(uu) Z is O and is piperidin-4-yl optionally substituted at the 1 position by a substituent 
selected from methyl, allyl, 2-methoxyethyl and carbamoylmethyl, 
5 and wherein the pipeiidin-4-yl group optionally bears an oxo substituent; 

(w) Q^Z is l-methylpiperidin-4-yloxy; 

(ww) Q^Z is selected from pynolidin-l-ylmethoxy, 2-pyrrolidin-l-ylethoxy, 
3-pyrrolidin-l-ylpropoxy, pyrrolidin-2-ylmethoxy, 2-pyrrolidin-2-ylethoxy, 
3-pytrolidin-2-ylpropoxy, piperidinomethoxy, 2-piperidinoethoxy, 

10 B-piporidinoprcpoxy, piperidin-2-yhnethoxy, 

2-piperidin-2-ylethoxy, 3-piperidin-2-ylpropoxy, piperidin-3-yhnethoxy, 
2-piperidin-3-ylethoxy, 3-piperidin-3-yl propoxy, piperidin-4-ylmethoxy, 
2-piperidin-4-ylethoxy, 3-piperidin-4-ylpropoxy, homopipeiidin-l-yhnethoxy, 
2-homopiperidin-l-ylethoxy, 3-homopiperidin-l-ylpropoxy, homopiperidin-2-ytaiethdxy, 

15 2-homopiperidin-2-ylethoxy, 3-homopiperidin-2-ylpropoxy, homopiperidin-3-yhnethoxy, 
2-homopiperidin-3-ylethoxy, 3-homopiperidin-3-ylpropoxy, piperazin-l-ylmethoxy, 
2-piperazin-l-ylethoxy, 3-piperazin-l-ylpropoxy, piperazin-2-ylmethoxy, 
2-piperazin-2-ylethoxy, 3-piperazin-2-ylpropoxy, homopiperazin-l-ylmethoxy, 
2-homopiperazin-l-ylethoxy, 3-homopiperazin-l-ylpropoxy» homopiperazin-2-ylmethoxy, 

20 2-homopiperazin-2-ylethoxy, 3-homopiperazin-2-ylpropoxy, homopiperazin-3-ybnethoxy, 
2-homopiperazin-3-ylethoxy, 3-homopiperazin-3-ylpropoxy, 

and wherein any heterocyclyl group within the Q^-Z group optionally bears 
1 or 2 substituents, which may be the same or diffCTent, selected from fluoro, chloro, cyano, 
formyl, trifluoromethyl, hydroxy, amino, methyl, ethyl, methoxy, allyl, ethynyl, 2-propynyl, 

25 acetyl, acetylmethyl, fluoromethyl, 2-fluoroethyl, chloromethyl, 2-chloroethyl, 
methoxycarbonyl, methoxycarbonylmethyl, methylsulphonyl, methoxymethyl, 
2-methoxyethyl, cyanomethyl, carbamoyl, N-methylcarbamoyl, N,N-dimethylcarbamoyl, 
carbamoylmethyl, N-methylcarbamoylmethyl and N,Ndi-methylcarbamoylmethyl, 
and wherein any heterocyclyl group within the Q^-Z group optionally bears 1 or 2 oxo 

30 substituents; 

(xx) Q'Z is selected from pyrrolidin-l-yhnethoxy, pyrrolidin-2-ylmethoxy, 
piperidinomethoxy, piperidin-2-ylmethoxy, piperidin-3-ylmethoxy, 
piperidin-4-ylmethoxy and piperazin-l-ylmethoxy, and wherein any heterocyclyl group 
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within the Q*-Z group optionally bears on an NH a substituent selected from methyl, ethyl, 
formyl, ethynyl, 2-propynyl, acetyl, acetylmethyl, fluoxomethyl, 2-fluoroethyl, chloromethyl, 
2-chloroethyl, cyanomethyl, methoxycarbonyl, methoxycarbonybnethyl, methylsulphonyl, 
methoxymethyl, 2-methoxyethyl, carbamoyl, N-methylcarbamoyl, NJN-dimethylcarbamoyl, 
5 carbamoylmethyl, N-methylcarbamoylmethyl and N,N-di-methylcarbamoylmethyl, 

and wherein any heterocyclyl group within the Q^-Z group optionally bears an oxo substituent; 
(yy) Q^Z is selected from pyrrolidin-l-ylmethoxy, pyrrolidin-2-ytaaethoxy, 
piperidinomethoxy, piperidin-2-yhnethoxy, piperidin-3-ylmethoxy, 
piperidin-4-ylmethoxy and piperazin-l-ylmethoxy, and wherein any NH group within a 
10 heterocyclyl group on Q^-Z is substituted by a substituent selected from methyl and ethyl, 
(zz) and are hydrogen; 

(aaa) G^ is hydrogen and G^ is fluorine, .or G^ is hydrogen and G^ is fluorine; 
(bbb) is selected from S, N(R^)C(R^ and 0C(JEL\ wherein each is, independently, 
hydrogen or (l-3C)alkyl; 
15 (ccc) is selected from S and OC(R^, wherein each is, independentiy, hydrogen or 
methyl; 

(ddd) is a group of the formula la as hereinbefore defined wherein G^ , and G^ are 
hydrogen, 

G^ is selected from hydrogen, halogeno, (l-6C)al]cyl, (l-6C)alkoxy, (2-8C)alkenyl and 
20 (2-8C)alkynyl, 

X^ is selected from S and OC(R%, wherein is, independently, hydrogen or methyl, 
and is selected from phenyl, 2- or 3-furyl, 2- or 3-thienyl, 2-,4- or 5-(l,3-oxazolyl), 3-,4- or 
S-isoxazolyl, 2-,4-or S-lH-imidazolyl, 2-,4-or 5-thiazolyl, lH-l,2,4-triazol-3-yl, 
lH-l,2,4-triazol-5-yl, lH-l,3,4-triazol-2-yl, l,2,5-thiadiazol-3-yl, l,2,3-thiadiazol-4-yl, 1,2,4- 
25 oxadiazol-3-yl, l,2,4-oxadiazol-5-yl, l,3,4-oxadiazol-2-yl, l,3,4-oxadiazol-5-yl, 3-, 4- or 5- 
IH-pyrazolyl, 2- 3- or 4-pyridyl, 2-, 4- or 5-pyrimidinyl, 2-pyrazinyl, l,2-benzisoxazol-3-yl, 
l,3-benzodioxol-4-yl, l,3-benzodioxol-5-yl, 2-imidazo[l,2-a]pyridyl, 3-ben2o[d]isoxazolyl 
and 8-quinolinyl, 

and wherein optionally bears 1 or 2 substituents, which may be the same or different, 
30 selected from halogeno, trifluoromethyl, difluoromethyl, cyano, nitro, hydroxy, amino, 
carboxy, formyl, carbamoyl, sulphamoyi, mercapto, (l-6C)alkyl, (2-8C)alkenyl, 
(2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, (1.6C)alkylthio, 
(l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, 
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(l-6C)alkoxycaibonyl, N-(l-6C)alkylcarbamoyl, N^-di-[(l-6C)alkyl]caibamoyl, 
(2-6C)alkanoyl, (2-6C)a]kanoyloxy, (2-6C)alkanoylaimno, 
N-(l-6C)alkyl-(2-6C)alkanoylamino,N-(l-6C)alkylsulphanioyl, 
IiN-di-[(l-6C)alkyl]sulphamoyI, (l-6C)alkanesulphonylamino and 
5 N-(l-6C)alkyl-(l-6C)alkanesulphonylamino, or from a group of the formula : 

wherein X* is a direct bond or is selected from O and N(R\ wherein R' is hydrogen or 
(l-6C)alkyl, and R* is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, 
cyano-(l-6C)alkyl, carboxy-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)aIkyl, 
10 di-[(l-6Qalkyl]amino-(l-6C)alkyl, carbamoyl-(l-6C)alkyl, 

N-(l-6C)alkjdcarbamoyl-(l-6C)alkyl,NliKii-[(l-6Qalkyl]catbamoyl-(l-6Q 

(2-6C)alkanoyl-(l-6C)allqrl or (l-6C)alkoxycarbonyl-(l-6C)alkyl; 

(eee) is a group of the formula la as hereinbefore defined wherdn G , G and G are 

hydrogen, 

15 G^ is selected from hydrogen, fluoro,chloro,(l-4C)alkyl,(l-4C)alkoxy and 

(2-4C)alkynyl, 

is 0C(R*)2, R^ is, independently, hydrogen or methyl, and is phenyl, and 
wherein optionally bears 1 or 2 substituents, which may be the same or different, selected 
from fluoro, chloro, trifluoromethyl, difluoromethyl, cyano, nitro, hydroxy, amino, carboxy, 

20 formyl, carbamoyl, mercapto, (l-4C)alkyl, (2-4C)alkenyl, (2^C)allcynyl, (l-4C)alkoxy, 
(2-4C)alkenyloxy, (2-4C)alkynyloxy, (l-4C)alkylthio, (1 -4C)alkylsulphinyl, 
(l-4QaIlqrlsulphonyl, (l-4C)alkylanuno, di-[(l-4C)alkyl]amino, (l-4C)alkoxycarbonyl, 
N-(l-4C)alkylcaibamoyl, N:ii-di-[(l-4C)aIkyl]carbamoyl, (2-4C)alkanoyl, 
(24C)alkanoyloxy, (2-4C)alkanoylamino, Ji-(l-4C)alkyl-(2-4C)alkanoylamino, 

25 N-(l-4C)alkyl8ulphamoyl, N,N-di-[(l-4C)alkyl]sulphamoyl, (l-4C)alkanesulphonylamino and 
N-(l-4C)alkyl-(l-4Qalkanesulphonylamino, or firom a group of the formula : 

-x*-r' 

wherein X* is a direct bond or is selected fix)m O and N(R'), wherein R' is hydrogen or 
methyl, and R* is fluoro-(l-4C)alkyl, chloro-(l-4C)alkyl, hydroxy-(l-4Qallqrl, 
30 (l-4C)alkoxy-(l-4C)alkyl, cyano-(l-4C)alkyl, carboxy-(l-4C)alkyl, amino-(l-4C)alkyl, 
(l^C)alkylamino-(l-4C)alkyl, di-[(l-4C)alkyl]amino-(l-4C)alkyl, carbamoyl-(l-4C)a]lqrl, 
N<l-4C)alkylcarbamoylKl-4C)a]kyl,N,N-di-[(l-4C)alkyl]carbamoyl-(l-4C)alkyl, 
(2-4C)alkanoyl-(l-4C)alkyl or (l-4C)alkoxycarbonyl-(l^C)alkyl; 
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(fff) is a group of the fonnula la as hereinbefore defined wherdn G', G' and G' are 

hydrogen, 

G^ is selected from hydrogen, fluoro, chloro, (l-4Qalkyl, (l-4C)alkoxy and 
(2^C)alkynyl, 

5 is S, and Q' is phenyl, and 

wherein optionally bears 1 or 2 substituents, which may be the same or different, selected 
from fluoro, chloro, trifluoromethyl, difluoromethly, cyano, nitro, hydroxy, amino, carboxy, 
foimyl .carbamoyl, mercapto. (l-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, (l-4C)alkoxy, 
(2-4Qalkenyloxy, (2-4C)alkynyloxy, (l-4C)alkylthio, (l-4Qalkylsulphinyl, 

10 (l-4C)alkylsulphonyl, (l-4C)alkylamino, di-[(l-4C)alkyl]amino, (l-4C)alkoxycarbon3d, 
N-(l-4C)alkylcarbamoyl, N^-di-[(l-4C)alkyl]carbamoyl, (2-4C)alkanoyl, 
(2-4C)alkanoyloxy, (2-4C)alkanoylamino, N-(l-4C)alkyl-(2-4C)alkan03^amino, 
Ii-(l-4C)alkylsulphamoyl, N^-di-[(l-4C)allcyl]sulphamoyl, (l-4C)al]canesulphonylamino and 
N-(l-4C)alkyl-(l-4C)alkanesulphonylamino, or from a groiq> of the formula : 

15 . -X^-R" 

wherein X*is a direct bond or is selected firom O and NCR*), wherein R' is hydrogen or 
methyl, and R" is fluoro-(l-4C)alkyl, chloro-(l-4C)alkyl hydroxy-(l-4C)alkyl, 
(l-4C)alkoxy-(l-4C)alkyl, cyano-(l-4C)alkyl, carboxy-(l-4C)alkyl, amino-(l-4C)alkyl, 
(l-4C)alkylamino-(l-4C)alkyl, di-[(l-4C)alkyl]aniino-(l-4C)alkyl, carbamoyl-(l-4C)alkyl, 

20 N-(l-4C)alkylcarbamoyl-(l-4C)alkyl, N,N-di-[(l-4C)alkyl]carbamoyl-(l-4C)alkyl, 
(2-4C)alkanoyl-(l-4C)alkyl or (l-4C)alkoxycarbonyl-(l-4C)al]cyl; 
(ggg) is a group of the formula la as hereinbefore defined wherein G', G^ and G' arc 
hydrogen, 

G^ is selected from fluoro, chloro, (l-4C)alkyl, (l-4C)alkoxy and (2-4C)alkynyl, 
25 is OC(R%, is hydrogwi, and is phenyl, and wherein is optionally substituted by 1 
<xr 2 substituwits selected firom fluoro and cyano (for example Q' is selected from 2- 
fluorophenyl, 3-fluorophenyl, 2-cyanophenyl, 3-cyanophenyl, 2,5-difluorophenyl and 2,6- 
difluorophenyl); 

(hhh) is a group of the formula Iz. as hereinbefore defined wherein G*. G* and G' are 
30 hydrogen, 

G^ is selected from hydrogen, halogeno, (l-4C)alkyl, (l-4C)alkoxy and (2-4C)alkynyl, 
X^ is S, and 
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is selected from 2-thienyl, 3-thienyl, l,3-oxazol-4-yl, 3-isoxazolyl, 4-isoxazolyl, 
24H-iimdazolyl, 2-thiazolyl, 4-thiazolyl, lH-l,3,4-triazol-2-yl, l,2,5-thiadiazol-3-yl, 
1 ,2,3-thiadiazol-4-yl, 1 ,2,4-oxadiazol-3-yl, 1 ,3,4-oxadiazol-2-yl, 3-lH-pyrazolyl, 2-pyridyl, 
3-pyridyl, 2-pyriimdinyl, 4-pyriinidinyl, 2-pyrazine and 8-quinolinyl, 

5 wherein optionally bears 1 or 2 substituents, which may be the same or different, selected 
from fluoro, chloro, trifluoromethyl, difluoromethly, cyano, nitro, hydroxy, amino, carboxy, 
formyl, carbamoyl, mercapto, (l-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, (l-4C)alkoxy, 
(2-4C)alkenyloxy, (2-4C)alkynyloxy, (l-4C)allcylthio, (l-4C)alkylsulphinyl, 
(l-4C)alkylsulphonyl, (l-4C)alkylamino, di-[(l-4C)alkyl]amino, (l-4C)alkoxycarb6nyl, 

10 NKMC)alkylcarbamoyl,N,N-di-[(l-4C)alkyl]caA (2-4C)alkanoyl, 
(2-4C)alkanoyloxy, (2-4C)alkanoylamino, N-(l-4C)alkyl-(2-4C)alkanoylamino, 
N-(l-4C)alkylsiilphamoyl, N,N-di-[(l-4C)alkyl]sulphamoyl, (l-4C)alkanesulphonylamino and . 
N-(l-4C)alkyl-(l-4C)allcanesulphonylamino, or from a group of the formula : 

15 wherein X* is a direct bond or is selected from O and N(R^, wherein is hydrogen or 

methyl, and is fluoro-(l"4C)alkyl, chloro-(l-4C)alkyl hydroxy-(l-4C)alkyl, 
(l-4C)alkoxy-(l-4C)alkyl, cyano-(l-4C)alkyl, carboxy-(l-4C)alkyl, amino-(l-4C)alkyl, 
(l-4C)alkylamino-(l-4C)alkyl, di-[(l-4C)alkyl]amino-(l-4C)alkyl, carbamoyl-(l-4C)alkyl, 
N-(l-4C)alkylcarbamoyHl-4C)alkyl, N,N-di-[(l-4C)alkyl]carbamoyHl-4C)alkyl, 

20 (2-4C)alkanoyl-(l-4C)alkyl or (l-4C)alkoxycarbonyl-(l-4C)alkyl; 

(iii) is a group of the fonnula la as hereinbefore defined wherein G^ and are 
hydrogen, 

G^ is selected from hydrogen, halogeno, (l-4C)alkyl, (l-4C)alkoxy and (2-4C)alkynyl, 
is OC(R^, R^ is, independently, hydrogen or methyl, and 
25 is selected from 2-thienyl, 3-thienyl, l,3-oxazol-4-yl, 3- isoxazolyl, 4-isoxazolyl, 

2- lH-imidazolyl, 5-lH-imidazolyl, 2-thiazolyl, 4-thiazolyl, 3-lH-pyrazolyl, lH-l,2,4-triazol- 

3- yl, l,2,5-thiadiazol-3-yl, l,2,3-thiadiazol-4-yl, l,2,4-oxadiazol-3-yl, l,3,4-oxadiazol-2-yl, 
2- pyridyl, 3-pyridyl, 2-pyrimidinyl, 4-pyriniidinyl, 2-pyrazine and lH-l,3,4-triazolyl-2-yl, 
and wherein optionally bears 1 or 2 substituents, which may be the same or different, 

30 selected from fluoro, chloro, trifluoromethyl, difluoromethly, cyano, nitro, hydroxy, amino, 
carboxy, formyl, carbamoyl, mercapto, (l-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, 
(l-4C)alkoxy, (2-4C)alkenyloxy, (2^C)alkynyloxy, (l-4C)alkylthio, (l-4C)alkyIsulphinyl, 
(l-4C)alkylsulphonyl, (l-4C)aIkylamino, di-[(l-4C)alkyl]amino, (l-4C)alkoxycarbonyl, 
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Ji-(l-4C)alkylcarbamoyl, Nii-(ii-[(l-4C)alkyl]caibamoyl, (2-4C)alkanoyl, 
(24C)allcanoyloxy, (2-4C)alkanoylainino. N-<l-4C)alkyl<2-4C)alkanoylamino, 
Ji-(l-4C)alkylsulphamoyI, liN-di-[(l-4C)alkyl]sulphamoyl, (MQalkanesulphonylamino and 
N-(l-4C)alkyl-(l-4C)alkanesulphonylainino, or from a group of the formula : 

5 -X^-R" 

wherein X* is a direct bond or is selected from O and NCR'), wherein r' is hydrogen or 
methyl, and is fluoro-(l-4C)alkyl, chloro-Cl-4C)aDcyl, hydroxy-(l-4C)alkyl, 
(l-4C)alkoxy-(l-4C)alkyl, cyano-(l-4C)alkyl, caiboxy-(l-4C)alkyl, amino-(l-4C)alkyl, 
(l-4C)alkylaimno-(l-4C)alkyl, di-[(l-4C)alkyl]amino-(l-4C)alkyl, carbamoyl-(l-4C)alkyl, 

10 N-(l-4C)alkylcaitamo^-(l-4C)alkyl, jyi-di-[(l-4C)alkyl]carbamoyl-(l-4C)alkyl, 
(2-4C)alkanoyl-(l-4C)aIkyl or (l-4C)alkoxycarbonyl-(l-4C)alkyl; 

16 7 

(jjj) is a group of the formula la as hereinbefore defined wherein G , G and G are 
hydrogen, 

G* is selected from hydrogen, fluoio, chloro, (l-4C)alkyl, (l-4C)alkoxy and 

15 (2-4C:)alkynyl, 

is selected from S and OC(R%, is hydrogen, 

is selected from 2-thienyl, 3-thienyl, 1 ,3-oxazol-4-yl, 3- isoxazolyl, 4-isoxazolyl, 
2-lH-imidazolyl, 2-thiazolyl, 4-thiazolyl, 3-, 4- or 5-lH-pyrazolyl, lH-l,3,4-triazol-2-yl, 
l,2,5-thiadiazol-3-yl, l,2,3-thiadiazol-4-yl, l,2,4-oxadiazol-3-yl, l,3,4-oxadiazol-2-yl, 2- 

20 pyridyl, 3- pyridyl, 2-pyrimidinyl, 4-pyrimidinyl and 2-pyrazine, and 

wherein any NH group within is substituted by a substituent selected from (I-4C)alkyl, 
(2-4C)alkenyl, (2-4C)alkynyl, (2-4C)alkanoyl, (l-4Qalkoxycarbonyl, formyl, carbamoyl, 
sulphamoyl, N-(l-4C)alkylcarbamoyl, Nai-di-(l-4C)alkylcarbamoyl, (l-4C)aUcylsulphonyl, 
hydroxy-(l-4C)alkyl, (l-4C)alkoxy-(l-4C)alkyl, cyano-(l-4C)allcyl, carboxy-(l-4C)alkyl 

25 amino-(l-4C)alkyl, (l-4C)alkylamino-(l-4C)alkyl, di-[(l-4Qalkyl]amino-(l-4C)alkyl, 
carbamoyl-(l-4C)aIkyl,N-(l-4C)alkylcaibamoyl-(l-4C)aIkyl, 
rs[^-di-[(l-4C)alkyl]carbamoyl-(l-4C)alkyl, (2-4C)alkanoyl-(l-4C)alkyl and 
(l-4C)alkoxycarbonyl-(l-4C)alkyl, and wherein optionaUy bears 1 substituent on a ring 
carbon atom selected from (l-4C)allcyl, amino, (l^Qalkylamino and di-(l-4Qalkylainino; 

30 (kkk) is a group of the formula la as hereinbefore defined wherein G\ G* and G^ are 
hydrogen, 

G^ is selected from hydrogen, fluoro, chloro, (l-4C)alkyl, (l-4C)alkoxy and 
(2-4Qalkynyl, 
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is selected from S and 0C(R*)2, is, independentty, hydrogen or methyl, and 
is selected from i;2-benzisoxazol-3-yl. l,3-benzodioxol-4-yl, l,3-ben2odioxol-5-yl, 
2-imida20[l,2-a]pyridyl, 3-benzo[d]isoxazolyl and 8-quinolinyl, 
and wherein optionaUy bears 1 or 2 substituents, which may be the same or different, 
5 selected from halogeno, trifluoromethyl, difluoromethly, cyano, nitro, hydroxy, amino, 
caiboxy, foimyl, carbamoyl, sulphamoyl, mercapto, (l-6C)allcyl, (2-8C)a]l£enyl, 
(2-8Qalkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)aIkynyloxy, (l-6Qalkylthio, 
(l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, 
.(l-6C)alkoxycaibonyl, N-(l-6QaIkylcarbamoyl, N^-di-[(l-6C)alkyl]caibamoyl, 
10 (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
N-(l-6C)alkyl-(2-6C)alkanoylamino, N-(l-6C)alkylsulphamoyl, 
N^-di-[(l-6C)alkyl]siilphamoyl, (l-6C)alkanesulphonylamino and 
S-(l-6C)alkyl-(l-6C)alkanesulphonylamino, or from a group of the formula : 

-x*-r'' 

15 wherein X* is a direct bond or is selected from O and NCR'), whwein R' is hydrogen or 
(l-6C)alkyl, and R* is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, 
cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl, 
di-[(l-6C)alkyl]amino-(l-6C)alkyl,carbamoyl-(l-6C)alkyl, 
N-(l-6C)alkylcarbamoyl-(l-6C)alkyl,NJi-di-[(l-6C)alkyl]caibamoyl-(l-6C)alkyl, 

20 (2-6C)alkanoyl-(l-6C)alkyl or (l-6C)alkoxycarbonyl-(l-6C)alkyl; 

Oil) is a groiflp of the formula la as hereinbefore defined wherein G*, and G' are 
hydrogen, 

is selected from fluoro, chloro, methyl, ethyl, methoxy and ethynyl, 
is S, 

25 is selected from 2-lH-imidazolyl, 2-thiazolyl and 2-pyridyl; 

and optionally bears 1 or 2 substituents, which may be die same or different, selected from 
fluoro, chloro, cyano, amino, hydroxy, methyl, ethyl, methoxy, ethoxy, ethynyl, acetj^, 
methoxycarbonyl, ethoxycarbonyl, formyl, carbamoyl, mercapto, N-methylcarbamoyl, 
5i-ethylcarbamoyl, N^-di-methylcarbamoyl, N,N-di-ethylcarbamoyl, mediylsulphonyl, 

30 hydroxymethyl, 2-hydroxyethyl, methoxymethyl, 2-methoxyediyl, cyanomethyl, 2- 

cyanoethyl, carboxymethyl, 2-carboxyethyl, aminomethyl, 2-aminoethyl, medilyaminomediyl, 
2-(methlyamino)ethyl, di-methylaminomethyl, 2-(dimethylamino)ethyl, 2-(diethylamino)ethyl, 
carbamoylmethyl, 2-carbamoylethyl, Ji-methylcarbamoyhnethyl, li-ethylcarbamoybnethyl 2-. 
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iN-methylcaibamoyl)ethyl, N,N-di-methylcaibamoylmethyl, N^-diethylcarbamoylmethyl, 2- 
(NJN;-dimethylcarbamoyl)ethyl, acetylmethyl, methoxycaibonylmethyl and 2- 
methoxycarbonylethyl; 

(mmm)Q^ is a group of the fonnula la as hereinbefore defined wherein G\ and are 
5 hydrogen, 

G^ is selected from fluoro, chloro, methyl, ethyl, methoxy and ethynyl, 
X^isOCHa, 

is selected from 3- isoxazolyl, l,3-oxazol-4-yl, 4-thiazolyl, l,2,5-thiadiazol-3-yl, 
1 ,2,3-thiadiazol-4-yl, 2-pyridyl, 3-pyridyl and 2-pyrazinyl, 

10 and optionally bears 1 or 2 substituents, which may be the same or different, selected 
from fluoro, chloro, bromo, cyano, carboxy, amino, hydroxy, methyl, ethyl, methoxy, ethoxy, 
ethynyl, acetyl, formyl, mercapto, methoxycarbonyl, ethoxycarbonyl, carbamoyl, 
N-methylcaibamoyl, N-ethylcarbamoyl, N^-dimethylcarbamoyl, N,N-diethylcarbamoyl, 
methylsulphonyl, hydroxymethyl, 2-hydroxyethyl, methoxymethyl, 2-methoxyethyl, 

15 cyanomethyl, 2-cyanoethyl, carboxymethyl, 2-carboxyethyl, aminomethyl, 2-anainoethyl, 
methlyaminomethyl, 2-(methylamino)ethyl, di-methylaminomethyl, 2-(di-methylamino)ethyl, 
2-(di-ethylamino)ethyl, carbamoyhnethyl, 2-carbamoylethyl, N-(methyl)carbamoylmethyl, 
N-(ethyl)carbamoylmethyl 2-j[N-(methyl)carbamoyl)ethyl, N,N-di-methylcarbamoylmethyl, 
N,N-diethylcarbamoylmethyl, 2-(N,N-dimethylarbamoyl)ethyl, acetylmethyl, 

20 methoxycarbonylmethyl and 2-methoxycarbonylethyl; 

(nnn) is a group of the formula la as hereinbefore defined wherein G\ G^ and G^ are 
hydrogen, 

G^ is chloro, 
xMs OCH2, 

25 is selected from a 5 or 6-membered heteroaryl group containing at least 1 sp2 

hybridized nitrogen atom in the ortho position relative to X^, for example isoxazolyl, 1,3- 
oxazol-4-yl, 4-thiazolyl, l,2,5-thiadia2ol-3-yl, l,2,3-thiadiazol-4-yl, 2-pyridyl and 2-pyrazinyl, 
and optionally bears 1 or 2 substituents, which may be the same or different, selected from 
fluoro, chloro, bromo, cyano, hydroxy, carboxy, amino, methyl, ethyl, methoxy, ethoxy, 

30 ethynyl, acetyl, formyl, mercapto, methoxycarbonyl, ethoxycarbonyl, carbamoyl, 

N-methylcarbamoyl, N-ethylcarbamoyl, N,N-di-methylcarbamoyl, N,N-di-ethylcarbamoyl, 
methylsulphonyl, hydroxymethyl, 2-hydroxyethyl, methoxymethyl, 2-methoxyethyl, 
cyanomethyl, 2-cyanoethyl, carboxymethyl, 2-carboxyethyl, aminomethyl, 2-aminoethyl, 
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methlyaminomethyl, 2-(methlyairano)ethyl, di-methylaminomethyl, 2-(di-methylaimno)ethyl, 
2-(di-ethylainino)ethyl, caibamoylmethyl, 2-carbamoylethyl, N-(methyl)caxbamoylinethyl, 
N-(ethyl)carbamoylinethyl 2-iN-methyl)carbamoyl)ethyl, N^-di-methylcarbamoylmethyl, 
N^-di-ethylcarbamoylmethyl, 2-(N,N-di-inethylcarbamoyl)ethyl, acetylmethyl, 
5 methoxycarbonylmethyl and 2-methoxycarbonylethyl; 

(ooo) is a group of the formula la as hereinbefore defined wherein G , G and G are 
hydrogen, 

G^ is chloro, 

x2isOCH2, 

10 is selected from 2-pyridyl, 3-pyridyl, 2-pyrazinyl, 4-thiazolyl, l,2,5-thiadiazol-3-yl, 

1.2.3- thiadiazol-4-yl, 5-methyUsoxazol-3-yl, l-methyHH-imidazol-5-yl and l,3-oxazol-4.yl; 
(ppp) is a group of the formula la as hereinbefore defined wherein G , G and G are 
hydrogen, 

G^ is chloro, 
15 X^isOCHa, 

is phenyl optionally substituted by 1 or 2 substituents selected firom fluoro and cyano (for 
example is selected from phenyl, 2-fluorophenyl, 3-fluorophenyl, 2-cyanophenyl, 3- 
cyanophenyl, 2,5-'difluorophenyl and 2,6-difIuorophenyl); 

(qqq) is a group of the formula lb as hereinbefore defined wherein G\ G^, G^ and G^ are 
20 hydrogen, 

G"^ is selected from hydrogen, halogeno, cyano, hydroxy, amino, (l-4C)alkyl, (2- 
4C)alkenyl, (2-4C)alkynyl, (l-4C)alkylamino and di-[(l-4C)alkyl]amino, 

is selected from SO2, CO and CQSCh, wherein each R'^ is, independently, hydrogen 
or (l-4C)alkyl, and is selected from phenyl, l,3-oxazol-2-yl, l,3-oxazol-4-yl, 3-, 4- or 5- 
25 isoxazolyl, 2-inudazolyl, 4-imida2olyl, 2-, 3-or 4-pyridyl, 2-, 4- or 5-pyrimidinyl, 

1.2.4- triazol-3-yl, 2-thienyl, 3-thienyl, l,3-thiazol-2-yl, l,3-thiazol-4-yl, 3-, 4- or 5- 
isothiazolyl, l,2,3-thiadiazol-4-yl and l,2,5-thiadiazol-3-yl , and wherein Q"* optionally bears 
1 or 2 substituents, which may be the same or different, selected from halogeno, 
trifluoromethyl, difluoromethly, cyano, nitro, hydroxy, ammo, carboxy, formyl, carbamoyl, 

30 mercapto, (l-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, (l-4C)alkoxy, (2-4C)alkenyloxy, 
(2-4C)alkynyloxy, (l-4C)alkylthio, (l-4C)alkylsulphinyl, (l«4C)alkylsulphonyl, 
(l-4C)alkylamino, di-[(l^C)alkyl]amino, (l-4C)alkoxycarbonyl, N-(l-4C)alkyIcaibamoyl, 
N,N-di-[(l-4C)alkyl]carbamoyl, (2-4C)alkanoyl, (2-4C)alkanoyloxy, (2-4C)alkanoylamino, 
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N-(l-4C)alkyl-(2^C)alkanoylamino, N-(l-4Qalkylsulphamoyl. 
NLN-di-[(l-4C)alkyl]sulphamoyl, (1 -4C)alkanesulphonylainino and 
N-(l-4C)allcyl-(l-4C)alkanesulphonylamino, or from a group of the fonnula : 

5 wherein X"^ is a direct bond or is selected from O and N(R^, wherein is hydrogen or 

methyl, and R^ is fluoro-(l-4C)alkyl, chloro-(l-4C)alkyl hydroxy-(l-4C)alkyl, 
(l-4C)alkoxy-(l-4C)alkyl, cyano-(l-4C)alkyl, carboxy-(l-4C)alkyl, amino-(l-4C)alkyl, 
(l-4C)aIkylamino-(l-4C)alkyl, di-[(l-4C)alkyl]amino-(l-4C)alkyl, carbamoyKl-4C)alkyl, 
N-(l-4C)alkyIcarbamoyl<l-4C)alkyl,EN-di-[(l-4C)al^^^ 

10 (2-4C)alkanoyl-(l-4Qalkyl or (l-4C)alkoxycarbonyl-(l-4C)alkyl; 

(rnr) is a group of the formula lb as hereinbefore defined wherein , G^, G*, G^ and G^ 
are hydrogen, 

is C(R^)2, wherein each R^ is, independently, hydrogen or methyl, and Q"^ is 
selected from phenyl, l,3-oxazol-2-yl, l,3-oxazol-4-yl, 3-isoxazolyl, 2-pyridyl, 3-pyridyl and 

15 4-thiazolyl and wherein optionally bears 1 or 2 substituents selected from fluoro, chloro, 
cyano, carboxy, amino, hydroxy, methyl, ethyl, methoxy, ethoxy, ethynyl, acetyl, formyl, 
mercapto, methoxycarbonyl, ethoxycarbonyl, carbamoyl, N-methylcarbamoyl, 
N-ethylcarbamoyl, N,N-di-methylcarbamoyl, N,N-di-ethylcarbamoyl, methylsulphonyl, 
hydroxymethyl, 2-hydroxyethyl, methoxymethyl, 2-methoxyethyl, cyanomethyl, 2- 

20 cyanoethyl, carboxymethyl, 2-carboxyethyl, aminomethyl, 2-aminoethyl, methlyaminomethyl, 
2-(methlyamino)ethyl, di-methylaminomethyl, 2-(di-methylamino)ethyl, 2- 
(di-ethylamino)ethyl, carbamoyhnethyl, 2-carbamoylethyl, N-(methyl)carbaraoylmethyl, 
N-ethylcarbamoylmethyl 2-iN-methylcarbamoyl)ethyl, N,N-dimethylcarbamoylmethyl, 
N,N-diethylcarbamoylmethyl, 2-(N,N-dimethylcaibamoyl)ethyl, acetyhnethyl, 

25 methoxycarbonylmethyl and 2-methoxycarbonylethyl; 

(sss) is a group of the formula lb as hereinbefore defined wherein G\ G^, G"*, G^ and G^ 
are hydrogen, 

X^ is CH2 and Q"^ is selected ftiom phenyl, 2-fluorophenyl, 2-chlorophenyl, 2-methoxyphenyl, 
2-cyanophenyl. 3-fluorophenyl, 2,5-dimethylphenyl, 2,6-di-fluorophenyl, 2-pyridyl, 3-pyridyl 
30 and 4-thiazolyl, 

(ttt) is a group of the formula Id as hereinbefore defined wherein G* , G^ and G^ are 
hydrogen, 
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G* is selected from hydrogen, halo^o, cyano, hydroxy, amino, (l-4C)alkyl, (2- 
4C)alkenyl, (2^C)alkynyl, (l-4C)alkylamino and di-[(l-4C)alkyl]amino, 

is selected firom SO2, CO and C(R')2, wherein each R'^ is, independently, hydrogen 
or (MQalkyl, and Q'* is selected from phenyl, l,3-oxazol-2-yl, l,3-oxazol-4-yl. 3-, 4- or 5- 

5 isoxazolyl, 2-imidazolyl, 4-iraidazolyl, 2-, 3-or 4-pyridyl, 2-, 4- or 5-pyrimidinyl, 

l,2,4-triazol-3-yl, 2-diienyl, 3-thienyl, 2-(1.3-thiazolyl), 4-(l,3-thia2olyl), 2-(l,3-thiazolyl), 3- 
, 4- or 5-isothiazolyl, l,2,3-thiadiazol-4-yl and l,2,5-thiadiazol-3-yl , and wherein Q"* 
optionally bears 1 or 2 substituents, which may be the same or different, selected from 
halogeno, trifluoromediyl, difluoromethly, cyano, nitro, hydroxy, amino, carboxy, fonnyl, 

10 carbamoyl, mercapto, (l-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, (l-4C)alkoxy, 
(2-4Qalkenyloxy, (2-4C)alkynyloxy, (l-4C)alkylthio, (l-4Qalkylsulphinyl, 
(l-4C)alkylsulphonyl, (l-4C)alkylamino, di-[(l-4C)all^l]axnino, (l-4C)alkoxycarbonyl, 
S-(l-4Qallqrlcarbamoyl,H.N-di-[(l-4C)alkyl]carbamoyl,(2-4C)alkanoyU 
(2-4C)alkanoyloxy, (2-4C)alkanoylainino,N-(l-4C)alkyl-(2-4C)alkanoylamino, 

15 N-(l-4C)alkylsulphamoyl, N,N-di-[(l-4C)alkyl]suIphamoyl, (l-4C)alkanesulphonylamino and 
N-(l-4C)alkyl-(l-4C)alkanesulphonylamino, or from a group of the formula : 

-X'-R* 

wherein X*is a direct bond or is selected from O and N(R'), wherein R' is hydrogen or 
methyl, and R* is fluoro-(l-4C)alkyl, chloro-(l-4C)alkyl, hydroxy-(l-4C)alkyl, 
20 (l-4C)alkoxy-(l-4C)alkyl, cyano-(l-4C)alkyl, carboxy-(l-4C)alkyl, amino-(14C)alkyl, 
(l-4C)alkylamino-(l-4C)alkyl, di-[(l-4C)alkyl]amino-(l-4C)alkyl, carbamoyl-(l-4C)alkyl, 
JJ-(l-4C)alkylcarbamoyl-(l-4C)alkyl, N^-di-[(l-4C)alkyl]carbamoyl-(l-4C)alkyl, • 
(2-4QaIkanoyl-(l-4C)alkyl or (MC)alkoxycari)onyl-(l-4C)alkyl; 

(uuu) is a group of the formula W as herrinbefore defined wherein gS G'*, G^ and G' are 
25 hydrogKi, 

is C(R'')2, wherein each R' is, independently, hydrogen or methyl, and Q* is 
selected from phenyl, U-oxazol-2-yl, l,3-oxazol-4-yl, 3-isoxazolyl, 2-pyridyl and 4- 
thiazolyl and wherein Q* optionally bears 1 or 2 substituents selected from fluoro, chloro, 
caiboxy, amino, hydroxy, methyl, ethyl, methoxy, ethoxy, ethynyl, formyl, mercapto, acetyl, 
30 methoxycarbonyl, ethoxycarbonyl, carbamoyl, H-methylcarbamoyl, Ji-ethylcarbamoyl, 
N,N-dimethylcarbamoyl, N,N-diethylcarbamoyl, methylsulphonyl, hydroxymethyl, 2- 
hydroxyethyl, methoxymethyl, 2-methoxyethyl, cyanomethyl, 2-cyanoethyl, carboxymethyl, 2- 
carboxyethyl, aminomethyl, 2-aminoethyl, methlyaminomethyl, 2-(methlyamino)ethyl, 
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di-methylaminomethyl, 2-(di-methylamino)ethyl, 2-(diethylainino)ethyl, carbamoylmethyl, 2- 
carbamoylethyl. N-methylcarbamoylmethyl, N-ethylcaibamoylmethyl 2-. 
fN-niethylcarbamoyl)ethyl, N,N-dimethylcarbamoylinethyl, N^-di-ethylcarbamoylmethyl, 2- 
(N,N-dimethylcarbamoyl)ethyl, acetylmethyl, methoxycarbonylmethyl and 2- 
5 methoxycarbonylethyl; 

(vw) is a group of the formula Id as hereinbefore defined wherein , G"^, G^ and G^ are 
hydrogpn, 

is CH2 and Q"* is phenyl optionally substituted by fluorine or chlorine, for example 
3-fluorophenyl; 

10 (www) is selected from a group of the formula la, formula lb or formula Id as hereinbefore 
defined; 

(xxx) is 5 or 6 membered heterocyclyl ring linked to or Q"* by a ring nitrogen, and 
wherein is optionally substituted by 1 or 2 substituents selected from fluoro, cMoro, 
bromo, hydroxy, (l-4C)alkyl, (MQalkoxy, amino, (l-4C)alkylamino and 
15 di-[(l-4C)alkyl]amino; 

(yyy) is selected from pyrrolidin-l-yl, piperidino, morpholino and tetrahydro-4H-l ,4- 
thiazin-4-yl;and 

(zzz) Q^Z is selected from tetrahydrofuran-2-ylmethoxy, 2-tetrahydrofuran-2-ylethoxy, 3- 
tetrahydrofuran-2-ylpropoxy, tetrahydrofuran-3-ylmethoxy, 2-tetrahydrofuran-3-ylethoxy, 3- 

20 tetrahydrofuran-3-ylpropoxy, tetrahydropyTan-2-ylmethoxy, 2-tetrahydropyran-2-ylethoxy, 3- 
tetrahydropyran-2-ylpropoxy, tetrahydropyran-3-ylmethoxy, 2-tetrahydropyran-3-ylethoxy, 3- 
tetrahydropyran-3-ylpropoxy, tetrahydropyran-4-ylmethoxy, 2-tetrahydropyran-4-ylethoxy, 3- 
tetrahydropyran-4-ylpropoxy, morpholin-2-yhnethoxy, 2-morpholin-2-ylethoxy, 3-morpholin- 
2-ylpTopoxy, morpholin-3-ylmethoxy, 2-morpholin-3-ylethoxy, 3-morpholin-3-ylpropoxy, 

25 morpholinomethoxy, 2-morpholinoethoxy and 3-morpholinopropoxy. 

A particular embodiment of the present invention is a quinazoline derivative of the 
Formula I wherein: 

the Q^-Z- group is selected from cyclopentyloxy, cyclohexyloxy, 
tetrahydrofuran-3-yloxy, tetrahydropyran-3-yloxy, tetrahydropyran-4-yloxy, 

30 tetrahydrothiopyran-3-yloxy, tetrahydrothiopyran-4-yloxy, 

l,l-dioxotetrahydrothiopyran-3-yloxy, l,l-dioxotetrahydrothiopyran-4-yloxy, 
l-oxotetrahydrothiopyran-3~yloxy, 1 -oxotetrahydrothiopyran-4-yloxy, 
tetrahydrothien-3-yloxy, l,l-dioxodotetrahydrDthien-3-yloxy, l-oxotetrahydrothien-3-yloxy, 
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pyrTolidin-3-yloxy, pyrrolidin-2-yloxy, piperidin-3-yloxy, piperidin-4-yloxy, 
homopiperidin-3-yloxy, homopiperidin-4-yloxy and azetidin-S-yloxy, 

and wherein any azetidinyl, pyrrolidinyl, piperidinyl or homopiperidinyl group within 
the Q^-Z- group is optionally N- substituted by a substituent selected from (l-4C)alkyl, 
5 (2-4C)alkenyl. (2-4C)alkynyl, (2-4C)alkanoyl, (l-4C)alkoxycarbonyl, carbamoyl, 
N-(l-4C)alkylcarbamoyl, N^-di-(l-4C)alkylcarbamoyl and (l-4C)alkylsulphonyl, 

and wherein adjacent carbon atoms in any (2-4C)alkylene chain within the N- 
substituent are optionally separated by the insertion into the chain of a group selected from 
0,NHandCO, 

10 and wherein any CH2 or CH3 group within the N- substituent optionally bears on 

each said CH2 or CH3 group a substituent selected from hydroxy, amino, methylamino, 
di-methylamino, ethylamino, diethylamino, carbamoyl, N-methylcarbamoyl, 
N^-dimethylcaibamoyl, acetyl, methoxycarbonyl and ethoxycarbonyl, 

and wherein any heterocyclyl group within the Q*-Z- group optionally bears 1 or 2 0x0 
15 substituents; 

is hydrogen; 

is selected from a group of formula la, lb and Id 



la 




la lb * 

Id 



wherein and are hydrogen, 

G* is selected from hydrogen, fluoro, chloro, bromo, cyano, (l-4C)alkyl and 
(2-3C)alkynyl, 
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is selected from hydrogen, fluoro, chloro, bromo, cyano, (l-4C)alkyl and (2- 
3C)ethynyl, 

is selected from O, S, NH, NCCHs), OCH2, CO and NHCH2, 
and is a group selected from phenyl, 2-furyl, 2- or 3-thienyl, 2-,4- or 5-oxazolyl, 
5 3-,4- or 5-isoxazolyl, 2-.4-or 5-lH-imidazolyl, 2-,4-or 5-thiazolyl, 3- or 

4-(lH-l,2,4-triazolyl), 3« or 5-(l,2,5-thiadiazolyl), 2- 3- or 4-pyridyl, 2-, 4- or 5-pyrimidinyl, 
l,3-benzodioxol-4-yl, l,3-benzodioxol-5~yl, 2-, 3-, 4-, 5-, 6-, 7- or 8-quinolinyl, 1-, 3-, 4-, 5-, 
6-. 7- or 8-isoquinolinyl and 2-, 3-, 4-, 5-, 6-, 7- or 8-quinazolinyl, which group is optionally 
substituted with one or two substituents, which may be the same or different, selected from 
10 nitro, fluoro, chloro, bromo, (l-4C)alkyl, trifluoromethyl, (l-4C)alkoxy, (2-3C)alkynyl and 
cyano, 

or is CO and is a group selected from pyrrolidin-lyl, piperidino, 
homopiperidino, morpholino, piperazin-l-yl, homopiperazin-l-yl, decahydroquinolin-l-yl, 
and decahydroisoquinolin-2-yl, which group optionally bears 1 or 2 substituents which may be 
15 the same or different selected from fluoro, chloro, bromo, cyano, hydroxy and (l-4C)alkyl, 
and any heterocyclyl group represented by optionally bears 1 or 2 0x0 substituents, 
X^ is selected from SO2 and CH2, 

is a group selected from phenyl, phenyl, 2-furyl, 3-fiiryl, 2-(l,3-oxazolyl), 4-(l,3- 
oxazolyl), 3-, 4- or 5-isoxazolyl, 2-imidazolyl, 4-imidazolyl, 2-, 3-or 4-pyridyl, 2-, 4- or 5- 
20 pyrimidinyl, l,2,4-triazol-3-yl, 2-thienyl, 3-thienyl, 2-(l,3-thiazolyl), 4-(l,3-tiiiazolyl), 3-, 4- 
or 5- isotiiiazolyl and l,2,5-thiadiazol-3-yl group which group optionally bears 1 or 2 
substituents, which may be the same or different, with one or two substituents which may be 
the same or different selected from nitro, fluoro, chloro, bromo, cyano, (l-4C)alkyl, (1- 
4C)alkoxy, trifluoromethyl and (2-3C)alkynyl; 
25 or a phannaceutically acceptable salt thereof. 

A further embodiment of the present invention is a quinazoline derivative of the 
Formula I wherein: 

the Q^-Z- group is selected from cyclopentyloxy, 

l-metiiylazetidin-3-yloxy,l-isopropylazetidin-3-yloxy, tetrahydrothien-3-yloxy, 
30 l-oxotetrahydrothien-3-yloxy, l,l-dioxotetrahydrotiiien-3-yloxy, tetrahydrofuran-3-yloxy, 
l-methylpyrrolidin-3-yloxy, tetrahydropyran-4-yloxy, tetrahydrothiopyran-4-yloxy, 
l.oxotetrahydrotiiiopyran-4-yloxy, l,l-dioxotetrahydrothiopyran-4-yloxy, piperidin-4-yloxy, 
l-methylpiperidin-4-yloxy, l-ethylpiperidin-4-yloxy. l-propylpiperidin-4-yloxy. 
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l-(2-methoxyethyl)piperidin-4-yloxy, l-acetylpiperidiii-4-yloxy, 

l-acetylinethylpiperidin-4-yloxy, l-allylpiperidlin-4-yloxy, l-(2-propynyl)piperidin-4-yloxy, 
l-methoxycarbonylmethylpiperidin-4-yloxy, l-carbamoylmethylpiperidin-4-yloxy and 
l-methanesulphonylpipericiin-4-yloxy; 
5 is hydrogen; 

is selected from a group of fonnula la, lb and Id 




10 

wherein and are hydrogen, 

G^ is selected from hydrogen, fluoro, chloro, bromo, cyano, methyl and ethynyl, 
G^ is selected from hydrogen, fluoro, chloro, bromo, cyano, and methyl, 
xMs selected from O, S, NH, OCH2, SCH2 and NHCH2, 
15 and is a group selected from phenyl, 2-lH-imidazolyl, 4-(l,3-thiazolyl), 2-thienyl, 

3-(l,2,5-thiadiazolyl), 3-isoxazolyl 2-, 3- or4-pyridyl, 2-pyrimidinyl, l,3-ben2odioxol-5-yl 
and 8-quinolinyl, which group is optionally substituted with one or two substituents selected 
fix)m fluoro, chloro, bromo, nitro, trifluoromethyl, methyl, methoxy, ethynyl and cyano, 
or is CO and is a group selected from piperidino, homopiperidino, 
20 decahydroquinolin-l-yl, and decahydroisoquinolin-2-yl, which group optionally bears 1 or 2 
substituents selected from fluoro, chloro, bromo, cyano, hydroxy and methyl, 
and wherein any heterocyclyl group represented by optionally bears 1 or 2 0x0 
substituents, 

is selected from SO2 and CH2, 
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is selected from phenyl and 2-pyridyl which optionally bears 1 or 2 substituents, 
which may be the same or different, selected fluoro, chloro, bromo, nitro, trifluoromethyl, 
methyl, methoxy, ethynyl and cyano; 

or a pharmaceutically acceptable salt thereof. 
5 A further embodiment of the present invention is a quinazoline derivative of the 

Formula I wherein: 

the Q^-Z- group is selected from cyclopentyloxy, tetrahydrofuran-3-yloxy, 
l-methylpyiTolidin-3-yloxy, pynolidin-3-yloxy, tetrahydropyran-4-yloxy, piperidin-4-yloxy, 
l-methylpipeiidin-4-yloxy, l-ethylpiperidin-4-yloxy, K2-methoxyethyl)piperidin-4-yloxy. 
10 l-acetylpiperidin-4-yloxy, l-acetyhnethylpiperidin-4-yloxy, l-allylpiperidin-4.yloxy, 
l-(2-propynyl)piperidin-4-yloxy, l-methoxycarbonylmethylpiperidin-4-yloxy, 
l-carbamoyhneth)dpiperidin-4-yloxy and l-methanesulphonylpiperidin-4-yloxy; 
B} is hydrogen; 

is a group of the formula la 




la 

20 

wherein and are each independently selected from hydrogen, fluoro and chloro, 
is selected from O, S, OCH2, NH, NCCHa), CO and NHCH2, and is selected from 
phenyl, 2-.thienyl, 2-lH-imidazolyl, 3-isoxazolyl, 4-thiazolyl, 3-(l,2,5-thiadiazolyl), 2-pyridyl, 
3-pyridyl, 4-pyridyl and 8-quinolinyl, which is optionally substituted by 1 or 2 substituents 
25 selected from fluoro, chloro, methyl, methoxy, nitro and cyano; 
or a pharmaceutically acceptable salt thereof. 
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Suitable values for the group ~X^-Q^ in this embodiment include, for example 
phenoxy, 3-fluorophenoxy, 2,3-difluorophenoxy, phenylthio, 2-fluoroben2yloxy, 2- 
chlorobenzyloxy, 2-cyanobenzyloxy, 3-fluorobenzyloxy, 3-fluorobenzyloxy, 3- 
methylbenzyloxy, 4-fluorobenzyloxy, 2-methoxybenzyloxy, 2,6-<lifluorobenzyloxy, 2,6- 

5 dichlorobenzyloxy, 2, 5-dimethylbenzyloxy, 4-methyl-2-nitrobenzyloxy. 3- 
fluorophenylaminomethyl, 5-chloro-2-thienyl, 2-thienylcarbonyl, l-methyl-2-lH- 
imidazolyloxy, l-methyl-2-lH-imidazolyhnethoxy, 5-methyl-3-isoxazolylmethoxy, 2-methyl- 
4-thiazolylmethoxy, l,2,5-thiadiazol-3-yhnethoxy, 2-pyridyloxy, 3-pyridyloxy, 2- 
pyridyhnethoxy, 3-pyridylmethoxy, 4-pyridyhnethoxy, 6-chlon)-3-pyridylmethoxy, 2- 

10 pyridylmethylamino, 2-pyridyl(methyl)amino, 2-pyridyl(methyl)amino, 2-pyrimidinyloxy and 
8-quinolinylthio. 

A further embodiment of the present invention is a quinazoline derivative of the 
Formula I wherein: 

the Q*-Z- group is selected from piperidin-4-yloxy, l-methylpiperidin-4-yloxy, 
15 l-ethylpipeiidin-4-yloxy, l-(2-methoxyethyl)piperidin-4-yloxy, l-acetylpiperidin-4-yloxy, 
l-acetyhnethylpiperidin-4-yloxy, l-allylpiperidin-4-yloxy, l-(2-propynyl)piperidin-4-yloxy, 
l-methoxycarbonylmethylpiperidin-4-yloxy, l-caibamoylmethylpiperidin-4-yloxy and 
l-methanesulphonylpiperidin-4-yloxy; 
is hydrogen; 
20 is a group of the formula la 




la 

wherein and are each independently selected from hydrogen and chloro, 
is selected firam O, S and OCH2, and is selected from phenyl, 2-thienyl, 2-lH- 
25 imidazolyl, 3-isoxazolyl, 4-thiazolyl, 3-(l,2,5-thiadiazolyl), 2-pyridyl, 3-pyTidyl, 4-pyridyl and 
8-quinolinyl, which is optionally substituted by 1 or 2 substituents selected from fluoro, 
chloro, methyl, methoxy, nitro and cyano; 
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or a phannaceutically acxeptable salt thereof. 

Suitable values for the group -X^-Q^ in this embodiment include, for example 
phenoxy, 3-fluorophenoxy, 2,3-difluorophenoxy, phenylthio, 2-fluorobenzyloxy, 2- 
chlorobenzyloxy, 2-cyanobenzyloxy, 3-fluorobenzyloxy, 3-fluorobenzyloxy, 3- 

5 methylbenzyloxy, 4-fluoroben2yloxy, 2-methoxybenzyloxy, 2,6-difluorobenzyloxy, 2,6- 
dichlorobenzyloxy, 2, 5-dimethylbenzyloxy, 4-methyl-2-nitrobenzyloxy, 5-chloro-2- 
thienyknethoxy, l-methyl-2-lH-imidazolyloxy, l-methyl-2-lH-imidazolylmethoxy, 5-methyl- 
3-isoxazolylmethoxy, 2-methyl-4-thiazolylmethoxy, l,2,5-thiadiazol-3-ylmethoxy, 2- 
pyridyloxy, 3-pyridyloxy, 2-pyridylmethoxy, 3-pyridylmethoxy, 4-pyridyhnethoxy, 6-chloro- 

10 3-pyridyhnethoxy, 2-pyrimidinyloxy and 8-quinolinylthio. 

A further embodiment of the present invention is a quinazoline derivative of the 
Formula I wherein 

the Q*-Z- group is selected from cyclopentyloxy, tetrahydrofuran-3-yloxy, 
tetrahydropyran-4-yloxy. tetrahydrothiopyran-4-yloxy, l,l-dioxotetrahydn)thiopyran-4-yloxy, 

15 l-oxotetrahydrothiopyran-4-yloxy, tetrahydrothien-3-yloxy, 

l,l-dioxodotetrahydrothien-3-yloxy, l-oxotetrahydrothien-3-yloxy, pyrrolidin-3-yloxy, 
pyrrolidin-2-yloxy, piperidin-3-yloxy, piperidin-4-yloxy, homopiperidin-3-yloxy, 
homopiperidin-4-yloxy and azetidin-3-yloxy, 

and wherein the azetidinyl, pyrrolidinyl, piperidinyl or homopiperidinyl group within 

20 the Q*-Z- group is optionally N- substituted by a substituent selected from methyl, ethyl, 
n-propyl, iso-propyl, n-butyl, iso-butyl, tert-butyl, allyl, 2-propynyl, acetyl, propionyl, 
methoxycarbonyl, ethoxycarbonyl, propoxycaibonyl, tert-b utoxvcarbonyl. methylsulphonyl, 
ethylsulphonyl, 2-methoxyethyl, carbamoylmethyl, N-methylcarbamoylmethyl, 
N,N-di-methylcarbamoylmethyl, 2-caibamoylethyl, 2-(N-methylcarbamoyl)ethyl, 

25 2-®LN-di-methylcarbamoyl)ethyl, acetylmethyl, 2-acetylethyl, methoxycarbonylmethyl and 
2-methoxycarbonylethyl, 

and wherein any heterocyclyl group within the Q^-Z- group optionally bears 1 or 2 oxo 
substituents; 

is hydrogen; 

30 is a group of the formula la 
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la 

wherein and G^each independently is selected from hydrogen, fluoro, chloro, bromo, 
methyl and ethynyl, 

is CO and is selected from pyrrolidin-lyl, piperidino, homopiperidino, morpholino, 
5 piperazin-l-yl, homopiperazin-l-yl, decahydroquinolin-l-yl and decahydroisoquinolin-2-yl, 
and wherein optionally bears 1 or 2 substituents selected from fluoro, chloro, 
bromo, cyano, hydroxy, amino, methyl, ethyl, methylamino and di-methylamino, 

and wherdn optionally bears 1 or 2 oxo substituents; 
or a pharmaceutically acceptable salt thereof. 
10 A further embodiment of the present invention is a quinazoline derivative of the 

Formula I wherein 

the Q*-Z- group is l-methylpiperidin-4-yl-oxy, 
is hydro^n; 

is a group of the formula la 




H 



la 

wherein G^ and G^each independently is selected from hydrogen, chloro and ethynyl, 

is CO and is selected from piperidino, homopiperidino, decahydroquinolin-l-yl and 
decahydroisoquinolin-2-yl, which is optionally substituted by methyl, 
20 and wherein optionally bears 1 or 2 oxo substituents; 
or a pharmaceutically acceptable salt thereof. 
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Suitable values for in this embodiment include for example 
3-chloro-4-(homopiperidin-l-ylcarbonyl)phenyl, 
3-chloro-4-(decahydroquinolin-l-ylcarbonyl)phenyl, 
3-chloro-4-(decahydroisoquinolin-l-ylcarbonyl)phenyl, 
5 3-K:hloro-4-((3-methylpiperidin- l-yl)carbonyl)phenyl, 
3-chloro-4-((4-methylpiperidin-l-yl)carbonyl)phenyl, 
3-«thynyl-4-(decahydroquinolin-l-ylcarbonyl)phenyl and 
3-ethynyl-4-(decahydroquinolin-l-ylcarbonyl)phenyl. 

A further embodiment of the invention is a quinazoline derivative of the Formula I 
10 wherein: 

the Q*-Z- group is l-methylpiperidin-4-yl, 
is hydrogen; 

is a group of the formula lb 




H 



lb 

15 wherein and are hydrogen, 

G^ is selected from fluoro, chloro, bromo, cyano and methyl 

is selected from CH2 and SO2, and Q"* is phenyl or 2-pyridyl optionally 
bearing one substituent selected from fluoro, chloro and bromo; 
or a pharmaceutically acceptable salt thereof. 
20 Suitable values for is this embodiment include, for example 

l-benzenesulphonylindol-5-yl, l-benzylindol-5-yl, l-(3-fluorobenzyl)indol-5-yl and 
l"(2-pyridyhaiethyl)indol-5-yl. 

A further embodiment of the invention is a quinazoline derivative of the Fonnula I 
wherein: 

25 the Q^-2S- group is l-methylpiperidin-4-yl, 

R* is hydrogen; 



1 
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is a group of the formula Id 



la 




Id 



5 wherein G is hydrogen, 

G"^ is selected from fluoro, chloro, bromo, cyano and methyl 

is selected from CH2 and SO2, and Q"^ is selected from phenyl and 2-pyridyl 
optionally bearing one substituent selected from fluoro, chloro and bromo; 
or a pharmaceutically acceptable salt thereof. 
10 Suitable values for is this embodiment include, for example 

l-(2-pyridylmethyl)indazol-5-yl and l-(3-fluorobenzyl)indazol-5-yl. 

A further embodiment of the invention is a quinazoline derivative of the Formula I 
wherein: 

Zis O; 

15 is selected from a 5 or 6 membered heterocyclyl ring containing at least 1 nitrogen, 

atom, said ring being linked to Z by a carbon atom, 

and wherein any NH group within a heterocyclyl group optionally bears a substituent selected 
from (l-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl. foimyl, (2^C)alkanoyl, 
(l-4C)alkoxycarbonyl, carbamoyl, N-(l-4C)alkylcarbamoyl, N,N-di-.(l-4C)alkylcarbamoyl, 
20 N-(l-4C)alkylsulphamoyl, N,N-di-(l-4C)alkylsulphamoyl and (l-4C)alkylsulphonyl, 
or from a group of the formula : 

-X'-R* 

wherein X' is a direct bond and is halogeno-(l-4C)alkyl, hydroxy-(l-4C)alkyl, 
(l-4C)alkoxy-(l-4C)alkyl, cyano-(l-4C)alkyl, caiboxy-(l-6C)alkyl, aniino-(l-4C)alkyl, 
25 (l-4C)alkylainino-(l-4C)alkyl, di-[(l-4C)alkyl]aniino-(l-4C)alkyl, carbamoyl-(l-4C)alkyl, 
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N-<l-4C)alkylcaibamoyl-(l-4Qalkyl.H.H-<ii-l(l-4Qalkyl]caibamoyH^ 
(2-4C)alkanoyl-(l-4C)alkyl or (l-4C)alkoxycaibonyl-(l-4C)alkyl, 

and wherein any heterocyclyl group within the Q^-Z- group optionally bears 1 or 2 oxo 
substituents; 
5 R* is hydrogen; 

Q* is a group of the formula la as hereinbefore defined wherein G\ and O' are 

hydrogm, 

is selected from fluoro, chloro, (l-4C)alkyl, (l-4C)alkoxy and (2-4C)alkynyl, 
is selected from S and OC(R%, R* is hydrogen or (l-4C)alkyl; 
10 is selected from 3-isoxazolyl, 4-isoxa2olyl, 2-lH-imidazolyl 5-lH-imidazolyl, 

2-thiazolyl, 4-thiazolyl, 3-, 4- or 5-lH-pyrazolyl, lH-l,2,4-triazol-3-yl, l,2,5-thiadiazol-3-yl, 
l,2,3-thiadiazol-4-yl, l,2,4-oxadiazol-3-yl, l,3,4-oxadiazol-2-yl, 2-pyridyl, 3-pyridyl, 2- 
pyrazinyl and phenyl, and 

wherein optionally bears 1 or 2 substituents, which may be the same or different, selected 
15 ftom fluoro, chloro, trifluoromethyl, difluoromethlyl, cyano, nitro, hydroxy, amino, caiboxy, 
carbamoyl, formyl, mercapto, (l-4C)alkyl, (2-4C)alkenyl. (2-4C)alkynyl, (l-4C)alkoxy, 
(2-4C)alkenyloxy, (2-4C)alkynyloxy, (l-4C)alkylthio, (l-4C)alkylsulphinyl, 
(MQalkylsulphonyl, (l-4C)alkylamino, di-[(l-4C)alkyl]amino, (l-4C)alkoxycarbonyl, 
N-(l-4C)alkylcarbamoyl, N,N-di-[(l-4C)alkyl]carbamoyl, (2-4C)alkanoyl, 
20 (2-4C)alkanoyloxy, (2-4C)alkanoylaiiiino, N-(l-4C)alkyl-(2-4C)alkanoylamino. 

N;-(l-4C)alkylsulphamoyl, Hii-di-[(l-4C)alkyl]sulphamoyl, (l-4C)alkanesulphonylamino and 
N-(l-4C)alkyl-(l-4C)alkanesulphonylamino, or from a group of the formula : 

-x*-r' 

wherein X*is a direct bond or is selected from O and N(R'), whwein R' is hydros or 
25 methyl, and R' is fluoro-(MC)alkyl, chloro-(l-4C)alkyl hydroxy-(l-4C)alkyl, 

(l-4C)alkoxy-(l-4C)alkyl, cyano-(l-4C)alkyl, carboxy-(l-4Qalkyl, amino-(l-4C)alkyl, 
(l-4C)alkylamino-(l-4C)alkyl, di-I(l-4C)alkyl]amino-(l-4C)alkyl, carbamoyl-(l-4C)alkyl, 
N-(l-4C)alkylcarbamoyl-(l-4C)alkyl,N^-di-[(l^Qalkyl]carbamoyl-(MC)alkyl, 
(2-4Qalkanoyl-(l-4C)alkyl or (l-4C)alkoxycarbonyl-(l-4C)alkyl; 
30 or a phannaoeutically acceptable salt thereof. 

A further embodiment of the invention is a quinazoline derivative of the Formula I 
wherein: 
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Zis O; 

is selected from tetrahydrofuran-3-yl, tetrahydropyran-3-yl and 
tetrahydropyran-4-yl, 

and wherein Q' optionally bears an oxo substituent; 
5 is hydrogen; and 

is a group of the formula la as hereinbefore defined wherein G\ and are 

hydrogen, 

0^ is selected from fluoio, chloio, (l-4C)alkyl, (l-4C)alkoxy and (2-4C)alkynyl, 
is selected from S and OCH2, 
10 is selected from 3-isoxazolyl, 4-isoxa2olyl, 2-lH-imidazolyl, S-lH-imidazolyl, 

2-thiazolyl, 4-thiazolyl, 3-, 4- or 5-lH-pyrazolyl, lH-l,2,4-triazol-3-yl, l,2,5-thiadiazol-3-yl, 
l,2,5-thiadiazol-3-)i, l,2,4-oxadiazol-3-yl, l,3,4-oxadiazol-2-yl, 2-pyridyl, 3-pyridyl, 2- 
pyrazinyl and phenyl, and 

wherein optionally bears 1 or 2 substituents, which may be the same or different, selected 
15 from fluoro, chloro, trifluoromethyl, difluoromethly, cyano. nitro, hydroxy, amino, carboxy, 
formyl, carbamoyl, mercapto, (l-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, (l-4C)alkoxy, 
(2-4C)alkenyloxy, (2-4C)alkynyloxy, (l-4C)alkylthio, (l-4C)alkylsulphinyl. 
(MQalkylsulphonyl, (l-4C)alkylamino, di-[(l-4C)alkyl]amino, (l-4C)alkoxycarbonyl, 
N-(l-4C)alkylcarbamoyl, N,N-di-[(l-4C)alkyl]carbamoyl, (2-4C)alkanoyl, 
20 (2-4C)alkanoyloxy, (2-4C)alkanoylamino, N-(l-4C)alkyl-(2-4C)alkanoylamino, 

ii-(l-4Qalkylsulphamoyl, N,N-di-[(l-4C)alkyl]sulphamoyl, (l-4C)alkanesulphonylamino and 
N-(l-4C)allQ'Hl-4C)alkanesulphonylamino, or from a group of the formula : 

-X*-R* 

wherein X* is a direct bond or is selected from O and NCR*), wherein R' is hydrogen or 
25 methyl, and R' is fluoro-(l-4Qalkyl, chloro-(l-4C)allqrl hydroxy-(l-4C)alkyl, 

(l-4C)alkoxy-(l-4Qalkyl, cyano-(l-4C)alkyl, caiboxy-(l-4C)alkyl, amino-(l-4C)alkyl, 
(l-4C)alkylamino-(l-4C)alkyl, di-[(l-4C)alkyl]amino-(l-4C)alkyl, carbamoyl-(l-4C)alkyl, 
N-(MC)alkylcarbamoyl-(l-4Qalkyl,ENKH-[(l-4C)alkyl]carbamoyl-(i-4Qalkyl, 
(2-4C)alkanoyl-(l-4C)alkyl or (l-4C)alkoxycarbonyl-(l-4C)alkyl; 
30 or a phaimaceutically acceptable salt thereof. 

A furthra* embodimoit of the invention is a quinazoline derivative of the Formula I 
wherein: 
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Zis O; 

is selected firom tetrahydrofuran-3-yl, tetrahydropyran-S-yl, tetrahydropyran-4-yl, 
pyrrolidin-3-yl, piperidin-3-yl and piperidin-4-yl, and 

wherein any NH group within a heterocyclyl group in optionally bears a substituent 
5 selected from (l-4C)alkyl, (2-4C)alkenyl, (2-4C)al]canoyl, carbamoyl, 

N-(l-4C)alkylcarbamoyl and N^-di-(l-4C)alkylcarbamoyl, or from a group of the formula : 

wherein is a direct bond and R"^ is haIogeno-(l-4C)alkyl, hydroxy-(l-4C)alkyl, 
(l^)alkoxy-(l-4C)allcyl, cyano-(l-4C)alkyl, carbamoyl-(l-4C)alkyl, 
10 N-.(l-4C)alkylcarbamoyHl'4C)alkyl, N4i-di-[(l-4C)alkyl]carbamoyHl-4C)alkyl or 
(2-4C)alkanoyl-(l-4C)alkyl, 

and wherein any heterocyclyl group within the Q^-Z- group optionally bears 1 or 2 oxo 
substituents; 

is hydrogen; and 

15 is a group of the formula la as hereinbefore defined wherein , and G^ are 

hydrogen, 

G^ is selected from fluoro, chloro, methyl, ethyl, methoxy and ethynyl, 
X^ is S, 

is selected from 2-lH-intiidazolyl, 2-thiazolyl and 2- pyridyl; 

20 and optionally bears 1 or 2 substituents, which may be the same or different, selected from 
fluoro, chloro, cyano, amino, hydroxy, methyl, ethyl, methoxy, ethoxy, ethynyl, acetyl, 
formyl, mercapto, methoxycarbonyl, ethoxycarbonyl, carbamoyl, N-methylcarbamoyl, 
N-ethylcarbamoyl, NJN[-dimethylcarbamoyl, N,N-diethylcarbamoyl, methylsulphonyl, 
hydroxymethyl, 2-hydroxyethyl, methoxymethyl, 2-methoxyethyl, cyanomethyl, 2- 

25 cyanoethyl, carboxymethyl, 2-carboxyethyl, aminomethyl, 2-aminoethyl, methylaminomethyl, 
2-(methylamino)ethyl, dimethylaminomethyl, 2-(dimethylamino)ethyl, 2"(diethylamino)efhyl, 
carbamoylmethyl, 2--carbamoylethyl, N-methylcarbamoylmethyl, N-ethylcarbamoyhnethyl 2- 
fli-methylcarbamoyl)ethyl, N,N-di-methylcarbamoylmethyl, N,N-di ethylcarbamoylmethyl, 
2-(NJN[-dimethylcaibamoyl)ethyl, acetyhnethyl, methoxycarbonylmethyl and 2- 

30 methoxycarbonylethyl; 

or a pharmaceutically acceptable salt thereof. 
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A further embodiment of the invention is a quinazoline dravative of the Foimula I 

wherein: 

Zis O; 

is selected from tetrahydiofuran-3-yl, tetrahydropyran-3-yl, tetrahydropyran-4-yl, 
5 pyrrolidin-3-yl, piperidin-2-yl, piperidin-3-yl and piperidin-4-yl and wherein any NH group 
within a heterocyclyl group in Q' optionally bears a substituent selected from (l-4C)alkyl, 
(2-4C)alkenyl, (2-4C)alkanoyl, carbamoyl, ii-(l-4C)alkylcarbamoyl, 
NJT- di-(l-4C)alkyIcarbamoyl, or from a group of the formula : 

-X'-R* 

10 wherein X* is a direct bond , and R* is halogeno-(l-4C)alkyl, hydroxy-(l-4C)alkyl, 
(l-4C)alkoxy-(l-4Qalkyl, cyano-(l-4C)alkyl, carbamoyl-(l-4C)alkyl, 
N-(14C)alkylcarbamoyl-(l-4C)alkyl,EN-di-[(l-4C)alkyl]caibamoyl-(l-4C)alk^^ 

(2-4C)alkanoyl-(l-4C)alkyl, 

and wherein any heterocyclyl group within the Q'-Z- group optionally bears 1 or 2 oxo 
15 substituents; 

R* is hydrogen; and 

is a group of the fonnula la as hereinbefore defined wherein G , G and G ate 

hydrogen, 

is selected from fluoro, chloro, methyl, ethyl, methoxy and ethynyl, 

20 is OCH2, 

is phenyl which optionally bears 1 or 2 substituents, which may be the same or 
different, selected from fluoro, chloro, trifluoromethyl, difluoromethyl, cyano, nitro, hydroxy, 
amino, carboxy, carbamoyl methyl, ethyl, methoxy, ethoxy, ethynyl, acetyl, methoxycarbonyl, 
ethoxycarbonyl, carbamoyl, N-methylcarbamoyl, N-ethylcaibamoyl, N,N-dimethylcarbamoyl, 

25 N,N-diethylcarbamoyl, methylsulphonyl, hydroxymethyl, 

2-hydroxyethyl, methoxymethyl, 2-methoxyethyl, cyanomethyl, 2-cyanoethyl, carboxymethyl, 
2-caiboxyethyl, aminomethyl, 2-aminoethyl, methlyaminomethyl, 2-(methlyamino)ethyl, 
dimethylaminomethyl, 2-(dimethylaniino)ethyl, 2-(di-ethylamino)ethyl, carbamoyhnethyl, 2- 
carbamoylethyl, N-(methyl)carbamoylmethyl, N-ethylcarbamoyhnethyl 

30 2-iN-methylcarbamoyl)ethyl, N,N-dimethylcarbamoyhnethyl, N,N-diethylcarbamoyhnethyl, 
2-(NJN-dimethylcarbamoyl)ethyl, acetyhnethyl, methoxycarbonyhnethyl and 2- 
methoxycarbonylethyl; 
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or a pharmaceutically acceptable salt thereof. 

A further embodiment of the invention is a quinazoline decivative of the Fonnula I 

wherein: 

ZisO; 

5 is selected from tetrahydrofuran-3-yl, tetrahydiopyran-3-yl, tetrahydropyran-4-yl, 

pym>lidin-3-yl, pipeiidin-3-yl and piperidin-4-yl, 

wherein any NH group within a heterocyclyl group in optionally bears a substituent 
selected from (l-4Qalkyl, (2-4C)alkenyl, (2-4C)alkanoyl, carbamoyl, N- 
(l-4C)allcylcarbamoyl and N^i-di-(l-4C)alkylcarbamoyl, or from a group of the formula : 

10 -X^-R* 

wherein is a direct bond , and R* is halogeno-(l-4Qalkyl, hydioxy-(l-4C)alkyl, 
(l-4C)alkoxy-(l-4C)alkyl, cyano-(l-4C)alkyl, carbamoyHl-4C)alkyl, 
N-(l-4C)alkylcarbamoyl-(l-4C)alkyl,N,N-di-[(l-4Qalkyl]caibamoyl-(l-^^ or • 

(2-4C)alkanoyl-(l-4C)alkyl, 
15 and wherein any heteitx;yclyl group within the Q'-Z- group optionally bears 1 or 2 oxo 

substituents; 

is hydrogen; and 

16 7 

is a group of the fonnula la as hereinbefore defined wherein G , G and G are 

hydrogen, 

20 G^ is selected from fluoro, chloro, methyl, ethyl, methoxy and ethynyl, 

X^is OCH2, 

is selected from 3- isoxazolyl, l,3-oxazol-4-yl, 4-thiazolyl, l,2,5-thiadiazol-3-yl, 
l,23-thiadiazol-4-yl, 2-pyridyl, 3-pyridyl and 2-pyrazinyl, 

and optionally bears 1 or 2 substituents selected from fluoro, chloro, bromo, cyano, 
25 carboxy, amino, hydroxy, methyl, ethyl, methoxy, ethoxy, ethynyl, formyl, acetyl, 
mettioxycarbonyl, ethoxycarbonyl, carbamoyl, N-methylcarbamoyl, N-ethylcarbamoyl, 
NJN[-di-methylcarbamoyl, N,N-diethylcarbamoyl, methylsulphonyl, hydroxymethyl, 
2-hydroxyethyl, methoxymethyl, 2-methoxyethyl, cyanomethyl, 2-cyanoethyl, carboxymethyl, 
2-carboxyethyl, aminomethyl, 2-aminoethyl, methlyaminomethyl, 2-(methlyamino)ethyl, 
30 dimethylaminomethyl, 2-(dimethylainino)ethyl, 2-(diethylamino)ethyl, carbamoylmethyl, 
2-carbamoylethyl, N-methylcarbamoylmethyl, N-ethylcarbamoylmethyl 2-. 
{N-methylcarbamoyl)ethyl, N,N-dimethylcarbamoybiiethyl, N,N-di-ethylcarbamoylmethyl, 2- 
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(N,N-diinethylcaibamoyl)ethyl, acetylmethyl, methoxycaibonylmethyl and 2- 

(methoxycarbonyl)ethyl; 

or a pharmaceutically acceptable salt thereof. 

A further embodiment of the invention is a quinazoline derivative of the Formula I 
5 wherein: 

Zis O; 

is selected from cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and cycloheptyl, 
which is substituted by a substituent selected from pyrrolidin-l-yl, pyrrolidin-2-yl, 
pynolidin-3-yl, morpholino, morpholin-2-yl, morpholin-3-yl, piperidino, piperidin~2-yl, 

10 piperidin-3-yl, piperidin-4-yl, piperazin-l-yl, piperazin-2-yl, piperazin-3-yl, 

tetrahydro-4H-l,4-thiazin-2-yl, tetrahydro-4H-l,4-thia2in-3-yl, tetrahydro-4H-l,4-thiazin-4-yl, 
homopiperidin-l-yl, homopiperazin-l-yl, amino, methylamino, ethylamino, propylamino, 
dimethylamino diethylamino, aminomethyl, 2-aminoethyl, 3-aininopiopyl, 
methylaminomethyl, ethylaminomethyl 2-methylaminoethyl, 2-ethylaminoethyl, 3- 

15 methylaminopropyl, dimethylaminomethyl, 2-dimethylaminoethyl, 3-dimethylaminopropyl, 
diethylaminomethyl and 2-diethylaminoethyl, 

and wherein any heterocyclyl ring in optionally bears 1 or 2 substituents selected 
from fluoro, chloro, hydroxy, (l-3C)alkyl, (l-3C)alkoxy, amino, methylamino, ethylamino. 
dimethylamino, diethylamino, acetyl, propionyl, methoxycarbonyl, ethoxycarbonyl, 

20 methylsulphonyl, ethylsulphonyl, carbamoyl, N-methylcarbamoyl, N-ethylcarbamoyl, 
N^-dimethylcarbamoyl and N,N-diethylcaibamoyl, 

and wherein any cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl group 
in is optionally further substituted by 1 or 2 substituents, which may be the same or 
different, selected from fluoro, chloro and methyl, 

25 and wherein any heterocyclyl group in optionally bears an oxo substituent; 

is hydrogen; and 

is a group of the formula la as hereinbefore defined wherein G\ and are 

hydrogen, 

G^ is selected from fluoro, chloro, (l-4C)alkyl, (l-4C)alkoxy and (2-4C)alkynyl, 
30 is selected from S and OCH2, 

is selected from 3-isoxazolyl, 4-isoxazolyl, 2-lH-imidazolyl, 2-thiazolyl, 
4-thiazolyl, 3-, 4- or 5-lH-pyrazolyl, lH-l,2,4-triazol-3-yl, l,2,5-thiadiazol-3-yl, 
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l^,3-thiadiazol-4-yl, l,2,4-oxadiazol-3-yl, l,3,4-oxadiazol-2-yl, 2-pyridyl, 3-pyridyl, 
2-pyrumdinyl, 4-pyriimdinyl, 2-pyrazinyl and phenyl, and 

wherein optionally bears 1 or 2 substituents, which may be the same or difftraent, selected 
firam fluoro, chloro, trifluoiomethyl, difluoromethly, cyano, nitro, hydroxy, amino, carboxy, 

5 foimyl, carbamoyl, (l-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, (l-4C)alkoxy. 
(2-4C)alkenyloxy, (2-4C)alkynyloxy, (l-4C)alkylthio, (l-4C)alkylsulphinyl, 
(l-4C)alkylsulphonyl, (l-4C)alkylamino, di-[(l-4C)alkyl]amino, (l-4C)alkoxycarbonyl, 
N:-(l-4C)alkylcarbamoyl, NJ^-di-ra-4Qalkyllcarfaamoyl, (2-4C)alkanoyl, 
(2-4C)alkanoyloxy, (2-4C)alkanoylamino, N-(l-4C)alkyl-(2-4C)alkanoylamino, 

10 N-(l-4C)alkylsulphamoyl, N,N-di-[(l-4C)alkyl]sulphamoyl, (l-4C)alkanesulphonylamino and 
ri-(l-4C)allcyHl-4C)alkanesulphonylamino, or from a group of the formula : 

-X*.R* 

wherein X* is a direct bond or is selected from O and N(R'), whaein R' is hydrogen or 

methyl, and is fluoro-(l-4C)alkyl, chlon>-(l-4C)alkyl hydroxy-(l-4C)alkyl. 
15 (l-4C)alkoxy-(l-4C)alkyl, cyano-(l-4C)al]cyl, carboxy-(l-4C)alkyl, amino-(l-4C)alkyl, 

(l-4C)alkylamino-(l-4C)alkyl, di-[(l-4C)alkyI]amino-(l-4C)alkyl, caTbamoyl-(l-4C)alkyl, 

N-(l-4C)aIkylcarbamoyl-(l-4C)alkyl, N^-di-[(l-4C)alkyl]carbamoyl-(l-4C)alkyl, 

(2-4C)alkanoyl-(l-4C)alkyl or (l-4C)alkoxycarbonyl-(l-4C)alkyl; 

or a pharmaceutically acceptable salt thereof. 
20 A further embodiment of the invention is a quinazoline derivative of the Formula I 

wherdn: 

Zis O; 

is 4-(piperazin-l-yl)cyclohexyl, wherein the piperazin-l-yl group is optionally 
substituted at the 4-position by a substituent selected from (l-3C)alkyl, (2-4C)alkanoyl, 
25 (l-3C)alkoxycarbonyl, (l-3C)alkylsulphonyl, carbamoyl, N-(l-3C)alkylcarbamoyl and 
N,N-di-[(l-3C)alkyl]carbamoyl, 

and wherein the piperazin-l-yl group in optionally bears an oxo substituent; 
R* is hydrogen; and 

is a group of the formula la as hereinbefrae defined wherein G\ and are 

30 hydrogen; 

is selected from fluoro, chloro, methyl, ethyl and ethynyl, 
is selected from OCH2 and S, 
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is selected from phenyl, 2-lH-imidazolyl, 2-thiazolyl, 4-thia2olyl, 
3-isoxazolyl, l,2,4-oxadiazol-3-yl, 2-pyridyl and 2-pyrazinyl, 
and optionally bears 1 or 2 substituents selected from fluoro, chloro, bromo, cyano, 
carboxy, amino, hydroxy, methyl, ethyl, methoxy, ethoxy, ethynyl, acetyl, methoxycarbonyl, 

5 ethoxycarbonyl, carbamoyl, N-methylcarbamoyl, N-ethylcaibamoyl, 

N,N-di-methylcarbamoyl, N,N-di-ethylcarbamoyl, methylsulphonyl, hydroxymethyl, 
2-hydroxyethyl, methoxymethyl, 2-methoxyethyl, cyanomethyl, 2-cyanoethyl, carboxymethyl, 
2-caiboxyethyl, aminomethyl, 2-aminoethyl, methlyaminomethyl, 2-(methlyamino)ethyl, 
di-methylaminomethyl, 2-(di-methylamino)ethyl, 2-(di-ethylamino)ethyl, caibamoylmethyl, 

10 2-carbamoylethyl, N-(methyl)carbamoyhnethyl, N-(ethyl)carbamoylmethyl 
2-:fiJ-(methyl)carbamoyl)ethyl, N^-di-[methyl]carbamoylmethyl, 
N^-di-[ethyl]caibamoyhnethyl, 2-(NJi-di-[methyl]carbamoyl)ethyl, acetylmethyl, 
methoxycarbonylmethyl and 2-methoxycarbonylethyl; 
or a phaimaceutically acceptable salt thereof. 

15 A further embodiment of the invention is a quinazoline derivative of the Formula I 

wherein: 

Z is O; 

is 4-(piperazin-l-yl)cyclohexyl, wherein the piperazin-l-yl group is optionally 
substituted at the 4-position by (l-3C)alkyl, 
20 and wherein the piperazin-l-yl group in optionally bears an oxo substituent; 
is hydrogen; and 

is a group of the formula la as hereinbefore defined wherein , and G^ are 

hydrogen; 

G^ is selected from fluoro, chloro, methyl, ethyl, methoxy and ethynyl, 
25 X^isOCH2;and 

is phenyl which optionally bears 1 or 2 substituents, which may be the same or 
different, selected from fluoro, chloro, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, 
carbamoyl metfiyl, ethyl, methoxy, ethoxy, ethynyl, methoxycarbonyl, ethoxycarbonyl, 
carbamoyl, N-methylcarbamoyl, N-ethylcarbamoyl, N,N5liniethylcarbamoyl, 
30 NJ5-diethylcarbamoyl, methylamino, dimethylamino and methylsulphonyl; 
or a pharmaceutically acceptable salt thereof. 
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A further embodiment of the invention is a quinazoUne derivative of the Formula I 
wherein: 

Zis O; 

is selected from pyrrolidin-l-ylmethyl, 

5 2-pytrolidin-2-ylethyl, piperidin-2-yhnethyl, 2-piperidin-2-ylethyl, 3-piperidin-2-ylpropyl. 
piperidin-3-ylmethyl, 2-piperidin-3-ylethyl, 3-piperidin-3-ylpropyl, piperidin-4-yhnethyl, 2- 
piperidin-4-ylethyl, 3-piperidin-4-ylpropyl, piperazin-l-yhnethyl, 2-piperazin-l-ylethyl, 3- 
piperazin-l-ylpropyl, morphoUnomethyl, 2-morphoUnoethyl, 3-morpholinopropyl, 
homopiperidin-l-yhnethyl. 2-homopiperidin-l-ylethyl and 3-homopiperidm-l-ylpropyl, 

10 and wherein any NH group within a heterocyclyl group in optionally bears a 

substituent selected from methyl, acetyl, allyl, carbamoyl, N-methylcarbamoyl, 
N,N-dimethylcarbamoyl, fluoromethji, chloromethyl, mettioxymethyl, 2-methoxyethyl, 
cyanomethyl, acetyhnethyl, carbamoylmethyl, N-methylcaibamoylmethyl and 
N^-dimethylcarbamoyhnethyl (conveniently methyl, 2-methoxyethyl or carbamoyhnethyl), 

15 and wherein any heterocyclyl group within the Q'-Z- group optionally bears an oxo 

substituent; 

is hydrogen; and 

is a group of the formula la as hereinbefore defined wherein G , G and G are 

hydrogen, 
20 G^ischloro, 
X*isOCH2. 

is selected from phenyl optionally substituted by 1 or 2 subtituents selected from 
fluoro and cyano (for example is selected from phenyl, 2-fluorophenyl, 3-fluorophenyl, 2- 
cyanophenyl, 3-cyanophenyl, 2,5-difluorophenyl and 2,6-difluorophenyl); 
25 or a pharmaceutically acceptable salt thereof. 

A further embodiment of the invention is a quinazoline derivative of the Formula I 

wherein: 

Z is O; 

is selected from pyrrolidin-3-yl, piperidin-3-yl and piperidin-4-yl, 
30 and wherein any NH group within a heterocyclyl group in optionally bears a 

substituent selected from methyl, acetyl, allyl, carbamoyl, N-methylcarbamoyl, 
Ji^-dimethylcarbamoyl, fluoromethyl, chloromethyl, methoxymethyl, 2-methoxyethyl, 
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cyanomethyl, acetylmethyl, caibamoylmethyl, N-methylcaibamoylmethyl and 
N^-dimethylcarbamoylmethyl (convenienfly methyl, 2-methoxyethyl or caibamoylmethyl) 
and wherein any heterocyclyl group within the Q*-Z- group optionally bears an oxo 
substituent; 
5 B} is hydrogen; and 

1 6 7 

is a group of the fonnula la as hereinbefore defined wherein G , G and G are 

hydrogen, 

G^ is chloro, 
X^isOCHz, 

10 is selected fit)m phenyl optionally substituted by 1 or 2 substituents selected from 

fluoro and cyano (for example is selected ftom phenyl, 2-fluorophenyl, 3-fluorophenyl, 2- 
cyanophenyU 3-cyanophenyl, 2,5-difluorophenyl and 2,6-difluorophenyl); 
or. a pharmaceutically acceptable salt thereof. 

Suitable values for in this embodiment include, for example l-methylpiperidin-4-yl 
15 or l-methylpiperidin-3-yl. 

A further embodiment of the invention is a quinazoline derivative of the Formula I 

wherein: 

Zis O; 

is selected from pyrrolidin-l-yhnethyl, 2-pyrrolidin-2-ylethyl, piperidin-2-ylmethyl, 
20 2-piperidin-2-ylethyl, 3-piperidin-2-ylpropyl, piperidin-3-ylmethyl, 2-piperidin-3-ylethyl, 3- 
piperidin-3-ylpropyl, piperidin-4.ytaiethyl, 2-piperidin-4-ylethyl, 3"pipeiidin-4-ylpropyl, 
piperazin-l-yhnethyl, 2-piperazin-l-ylethyl, 3-piperazin-l-ylpropyl, morpholinomethyl, 2- 
morpholinoethyl, 3-morpholinopropyl, homopiperidin-l-ylmethyl, 2-homopiperidin-l-ylethyl 
and 3-homopiperidin-l-ylpropyl, 
25 and wherein any NH group within a heterocyclyl group in optionally bears a 

substituent selected from methyl, acetyl, allyl, carbamoyl, N-methylcarbamoyl, 
N^-dimethylcarbamoyl, fluoromethyl, chloromethyl, methoxymethyl, 2-methoxyethyl, 
cyanomethyl, acetylmethyl, carbamoyhnethyl, N-methylcarbamoylmethyl and 
N,N-dimethylcarbamoylmethyl (conveniently methyl, 2-methoxyethyl or carbamoylmethyl) 
30 and wherein any heterocyclyl group within the Q^-Z- group optionally bears an oxo 

substituent; 

is hydrogen; and 



wo 03/040108 PCT/GB02/04931 

.74. 

is a group of the formula la as hereinbefore defined wherein G\ and G'' are 

hydrogen, 

is chloro, 
is OCH2, 

5 is selected from 2-pyridyl, 3-pyridyl, 2-pyrazinyl, 4-thiazolyl, l,2,5-thiadiazol-3-yl, 

l^,3-thiadiazol-4-yl, 5-methyl-isoxazol-3-yl, l-methyl-lH-imidazol-5-yl and l,3-oxazol-4-yl; 
or a pharmaceutically acceptable salt thereof. 

A further embodiment of the invention is a quinazoline derivative of the Formula I 
wherein: 
10 Z is O; 

is selected from pyrrolidin-3-yl, piperidin-3-yl and piperidin-4-yl, 
and wherein any NH group within a heterocyclyl group in optionally bears a 
substituent selected firom methyl, acetyl, allyl, carbamoyl, N-methylcarbamoyl, 
N,N-dimethylcarbamoyl, fluoromethyl, chloromethyl, methoxymethyl, 2-methoxyethyl, 
15 cyanomethyl, acetylmethyl, carbamoylmethyl, N-methylcarbamoylmethyl and 

N,N-dimethyicarbamoylmethyl (conveniently methyl, 2-methoxyethyl or carbamoylmethyl) 
and wherein any heterocyclyl group within the Q^-Z- group optionally bears an 0x0 
substituent; 

is hydrogen; and 

20 is a group of the formula la as hereinbefore defined wherein G^ , G^ and G^ are 

hydrogen, 

G^ is chloro, 
xMsOCH2, 

is selected from 2-pyridyl, 3-pyridyl, 2-pyrazinyl, 4-thiazolyl, l,2,5-thiadiazol-3-yl, 
25 l,2,3-thiadiazol-4-yl, 5-methylisoxazol-3-yl, l-methyl-lH-imidazol-5-yl and l,3-oxazol-4-yl; 
or a pharmaceutically acceptable salt thereof. 

Suitable values for in this embodiment include, for example l-methylpiperidin-4-yl 
or l-methylpiperidin-3-yl. 

A further embodiment of the invention is a quinazoline derivative of the Formula I 

30 wherein: 

Zis O; 
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is selected &om pyrrolidin-l-ylmethyl. 2-pyrrolidin-2-ylethyl, piperidin-2-ylmethyl, 
2-piperidin-2-ylethyl, 3-pipericlin-2-ylpropyl, piperidin-3-ylinethyl, 2-piperidin-3-ylethyl, 3- 
piperidin-3-ylpropyl, piperidin-4-ylmethyl, 2-piperidin-4-ylethyl, 3-piperidin-4-ylpropyl, 
piperazin-l-ylmethyl, 2-piperazin-l-ylethyl, S-piperazin-l-ylpropyl, morpholinomethyl, 2- 
5 morpholinoethyl, 3-morpholinopropyl, homopiperidin-l-ylmethyl, 2-homopiperidin-l-ylethyl 
and 3-homopiperidin-l-ylpropyl, 

and wherein any NH group within a heterocyclyl group in optionally bears a 
substituent selected from methyl, acetyl, allyl, carbamoyl, N-methylcarbamoyl, 
N^f-dimethylcarbamoyl, fluoromethyl, chloromethyl, methoxymethyl, 2-methoxyethyl, 
10 cyanomethyl, acetylmethyl, carbamoyhnethyl, N-methylcarbamoylmethyl and 

N^-dimethylcatbamoyhnethyl (conveniently methyl, 2-methoxyethyl or carbamoyhnethyl) 
and wherein any heterocyclyl group within the Q*-Z^ group optionally bears an oxo 
substituent; 

is hydrogen; and 

15 is a group of the formula lb as hereinbefore defined wherein G\ G^. G^, G^ and G^ 

are hydrogen, 

is CH2 and Q"^ is selected from phenyl, 2-fluorophenyl, 2-chlorophenyl, 2- 
methoxyphenyl, 2-cyanophenyl, 3-fluorophenyl, 2,5-dimethylphenyl, 2,6-difluorophenyl, 
2-pyridyl, 3-pyridyl and 4-thiazolyl; 
20 or a pharmaceutically acceptable salt thereof. 

A further embodiment of the invention is a quinazoline derivative of the Formula I 
wherem: 

ZisO; 

is selected from pyrrolidin-3-yl, piperidin-3-yl and piperidin-4-yl, 
25 and wherein any NH group within a heterocyclyl group in optionally bears a 

substituent selected from methyl, acetyl, allyl, carbamoyl, N-methylcarbamoyl, 
NJJ-dimethylcarbamoyl, fluoromethyl, chloromethyl, methoxymethyl, 2-methoxyethyl, 
cyanomethyl, acetylmethyl, carbamoyhnethyl, N-methylcarbamoylmethyl and 
N,N-dimethylcaibamoylmethyl (conveniently methyl, 2-methoxyethyl or carbamoylmethyl) 
30 and wherein any heterocyclyl group within the Q^-Z- group optionally bears an 0x0 

substituent; 

is hydrogen; and 
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is a groiq) of the formula lb as hereinbefore defined wherein G\ G^, G"*, G^ and G^ 
are hydrogen, 

is CH2 and Q"^ is selected from phenyl, 2-fluorophenyl, 2-chlorophenyl, 2- 
methoxyphenyl, 2-cyanophenyl, 3-fluorophenyl, 2,5-dimethylphenyl, 2,6-difluorophenyl, 
2-pyridyl, 3-pyridyl and 4-thiazolyl; 
or a phannaceuticaDy acceptable salt thereof. 

Suitable values for in this embodiment mclude, for example l-methylpiperazin-4-yl 
or l-methylpiperazin-3-yl- 

A further particular preferred compound of the invention is, for example, a 
quinazoline derivative of the Formula I selected from: 
4-(3-Chloro-4-phenoxyaniUno)-5<l-methylpiperidin-4-yloxy)quinazol^^ 
4-(3-Chloro-4-((3-fluorobenzyloxy)aniUno))-5-(l-Dtiethylpiperidin-4-yloxy)q^ 
4-(lK3-Huorobenzyl)indazol-5-ylamino>5-(l-methylpiperidin-4-ylo^^^ 
4-(3-CWoro-4-(decahydroquinoUn-l-ylcatbonyl)aniUno)-5Kl-methylpiperi^ 
yloxy)quinazoline; 

4-(3-Chloro-4-(decahydroisoquinohn-2-ylcarbonyl)aniHno>5-(l-methylpiperidin-^ 
yloxy)quinazoline; 

4-(3-Chloro-4-(3-methylpiperidin-l-ylcarbonyl)anilino)-5-(l-methylpiperidin-4- 
yloxy)quinazoline; 

4-(3-Ethynyl-4-(decahydroquinolin-l-ylcarbonyl)anilino)-5-(l-methylpiperidin-4- 
yloxy)quinazoline; 

4-(3-CWoro-4-(5-methyUsoxazol-3-yhnethoxy)anilino)-5Kl-niethylpiperidin-4- 
yloxy)quinazoline; 

4-(3-aUoro-4-(2, 6-difluorobenzyloxy)anilino)-5-(l -methylpiperidin-4-yloxy)quinazoline; 
4-(3-Chloro-4-(2-fluorobenzyloxy)anilino)-5-(l"methylpiperidin-4-yloxy)^^ 
4-(3-Chloro-4K2-cyanobenzyloxy)aniHno)-5-(l-methylpiperidin-4-yloxy)quinazoline; and 
4-(3-Chloro-4-(thiazol-4-yhnethoxy)anihno)-5-(l-methylpiperi^^ 
or a pharmaceutically acceptable acid addition salt thereof. 

A further particular preferred compound of the invention is, for example, a 
quinazoline derivative of the Fonnula I selected from: 
4-(l-Benzylindol-5-ylainino)-5-(l-methylpiperidin-4-yloxy)quinazoline; 
4-(l-Benzenesulphonylindol-5-ylaniino)-5-(l-methylpiperidin-4-yloxy)quinazoline; 
4-(l-(2-Cyanobenzyl)indol-5-ylamino)-5-(l-methylpiperidin-4-yloxy)quinazoline; 
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4-(l-(2-Methoxybenzyl)indol-5-ylainmo>5-(l-methylpiperidin^^ 

4-(l-(2-CWorobeiizyl)indol-5-ylaimno>5-(l-methylpiperi(Un-4-ylo 

4-(l-(2,5-Dimethylbenzyl)indol-5-ylamino>5-(l-methylpiperi^^ 

4-(l-(2-Huorobenzyl)indol-5-ylamino)-5Kl-methylpiperidin-4-yb^ 
5 4-(lK3-Huorobenzyl)indol-5-ylaniino)-5Kl-methylpiperidin-4-yloxy)^^ 

or a phannaceutically acceptable acid addition salt thereof. 

A further particular preferred compound of the invention is, for example, a 

quinazoline derivative of the Formula I selected from: 

4-(3-CWoro-4-(3-fluorophenoxy)anilino>5-(l-methylpiperidin-4-yloxy)qm 
10 4-(3-Chloio-4-(2-thienoyl)anilino)- 5-(l-methylpiperidin-4-yloxy)quinazoline; 

4-(3-CWoro-4-((l-methyl-iH-imidazol-2-yl)thio)amliM^^ 

yloxy)quina2oline; and 

4-(3-Chloro-4-(lK:yanomethyl-lH-imidazol-2-ylthio)aniUno>5-(l-meA^^ 
yloxy)quinazoline; 
15 or a pharmaceutically acceptable acid addition salt thereof. 

A further particular preferred compound of the invention is, for example, a 
quinazoline derivative of the Formula I selected from: 

4K3-Chloro-4-(3-fluorobenzyloxy)aniUno>5-(tetrahydropyran-4-yloxy)quinazoline; 
4-(4-Benzyloxy-3-methylanilino)-5-(l-methylpiperidin-4-yloxy)quinazoline; 
20 4-(3-MethyMK5-methylisoxazol-3-yhnethoxy)aniUno)-5-(l-methylpiperi^^ 
yloxy)quinazoline; 

4-(4-(3-Fluorobenzyloxy)-3-methylanilino)-5<l-methylpiperidin-4-yloxy) 
4-(3-Ethynyl4-(3-fluorobenzyloxy)amUno)-5Kl-niethylpiperidin-4-yloxy)qui 
4-(3-Ethynyl 4-(2, 6-dinuorobenzyloxy)anilino)-5-(l-methylpiperidin-4-yloxy)quinazoU^ 
25 4-(4-(2-Aininothiazol-4-ylmethoxy)-3-^hloroanilino)-5-(l-methyl^^^ 
yloxy)quinazoline; 

4-(3-Chloro-4-(pyrazin-2-yhnethoxy)aniUno)-5-(l-methylpiperi*^ and 
4-(3-CWoro-4-(pyridin-2-ylmethoxy)aniUno)-5<l-methylpiperidin-4-y^^^ 
or a pharmaceutically acceptable acid addition salt thereof. 
30 A quinazoline derivative of the Formula I, or a pharmaceutically-acceptable salt 

thereof, may be prepared by any process known to be applicable to the preparation of 
chemically-related compounds. Such processes, when used to prepare a quinazoline 
derivative of the Formula I are provided as a further feature of the invention and are illustrated 
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by the following representative process variants in which, unless otherwise stated, Q\ Z, 
and have any of the meanings defined herembefore. Necessary starting materials may be 
obtained by standard procedures of organic chemistry. The preparation of such starting 
materials is described in conjunction with the foUowing representative process variants and 
5 within the accompanying Examples. Alternatively necessary starting materials are obtainable 
by analogous procedures to those illustrated which are within the ordinary skill of an organic 
chemist. 

Process fa^ The reaction, conveniendy in the presence of a suitable base, of a quinazoline of 
the Formula n 







U 






















H 





wherein is a displaceable group and and Z have any of the meanings defined 
hereinbefore except that any functional group is protected if necessary, with an compound of 
the Formula 

Q^NHR^ 

15 wherein and have any of the meanings defined hereinbefore except that any fuiictional 
group is protected if necessary, whereafter any protecting group that is present is removed by 
conventional means. 

A suitable base is, for example, an organic amine base such as, for example, pyridine, 
2,6-lutidine, coUidine, 4-dimethylaminopyridine, triethylamine, di-isopropylethylamine, 

20 N-methylmorpholine or diazabicyclo[5.4.0]undec-7-ene, or, for example, an alkali or alkaline 
earth metal carbonate, for example sodium carbonate, potassium carbonate, calcium 
carbonate, or, for example, an alkali metal hydride, for example sodium hydride. 

A suitable displaceable group is, for example, a halogeno, alkoxy, aryloxy, 
mercapto, alkylthio, arylthio, alkylsulphinyl, arylsulphinyl, alkylsulphonyl, arylsulphonyl or 

25 sulphonyloxy group, for example a chloro, bromo, methoxy, phenoxy, pentafluorophenoxy, 
methylthio, methanesulphonyl, methanesulphonyloxy or toluene-4-sulphonyloxy group. The 
reaction is conveniently carried out in the presence of a suitable inert solvent or diluent, for 
example an alcohol or ester such as methanol, ethanol, isopropanol or ethyl acetate, a 
halogenated solvent such as methylene chloride, chlorofonn or carbon tetrachloride, an ether 
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such as tetrahydrofuran or 1,4-dioxan, an aromatic solvent such as toluene, or a dipolar aptotic 
solvent such as N,N-dimethylformamide, N,N-dimethylacetamide, N-methylpyrrolidin-2-one 
or dimethylsulphoxide. The reaction is conveniently carried out at a temperature in the range, 
for example, 10 to 250°C, conveniently in the range 40 to 80°C. 
5 The quinazoline of the Formula n may also be reacted with a compound of the formula 

Q^NHR^ in the presence of a protic solvent such as isopropanol, conveniently in the presence 
of an acid, for example hydrogen chloride gas in diethyl ether or dioxane, or hydrochloric 
acid. Alternatively, this reaction may be conveniently carried out in an aprotic solvent, such 
as dioxane or a dipolar aprotic solvent such as N,N-dimethylacetamide in the presence of an 
10 acid, for example hydrogen chloride gas in diethyl ether or dioxane, or hydrochloric acid. The 
above reactions are conveniently carried out at a temperature in the range, for example, 0 to 
150X, preferably at or near the reflux temperature of the reaction solvent. 

The quinazoline derivative of the Formula H, wherein is halogeno, may be reacted 
with a compound of the formula Q^NHR* in the absence of an acid or a base. In this reaction 
15 dispalcement of the halogeno leaving group results in the formation of the acid HL* in-situ 
and the autocatalysis of the reaction. Conveniently the reaction is carried out in a suitable 
inert organic solvent, for example isopropanol, dioxane or N,N-dimethylacetamide. Suitable 
conditions for this reaction are as described above. 

The quinazoline derivative of the Formula I may be obtained from this process in the 
20 form of the free base or altematively it may be obtained in the form of a salt with the acid of 
the formula H-L^ wherein has the meaning defined hereinbefore. When it is desired to 
obtain the free base from the salt, the salt may be treated with a suitable base, for example, an 
alkali or alkaline earth metal carbonate or hydroxide, for example sodium carbonate, 
potassium carbonate, calcium carbonate, sodium hydroxide or potassium hydroxide. 
25 Protecting groups may in general be chosen from any of the groups described in the 

literature or known to the skilled chemist as appropriate for the protection of the group in 
question and may be introduced by conventional methods. Protecting groups may be removed 
by any convenient method as described in the literature or known to the skilled chemist as 
appropriate for the removal of the protecting group in question, such methods being chosen so 
30 as to effect removal of the protecting group with minimum disturbance of groups elsewhere in 
the molecule. 

Specific examples of protecting groups are given below for the sake of convenience, in 
which "lower", as in, for example, lower alkyl, signifies that the group to which it is applied 
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pieferably has 1-4 carbon atoms. It will be understood that these examples are not exhaustive. 
Where specific examples of methods for the removal of protecting groups are given below 
these are similarly not exhaustive. The use of protecting groups and methods of deprotection 
not specifically mentioned are, of course, within the scope of the invention. 

5 A carboxy protecting group may be the residue of an ester-forming aliphatic or 

arylaliphatic alcohol or of an ester-forming silanol (the said alcohol or silanol preferably 
containing 1-20 carbon atoms). Examples of carboxy protecting groups include straight or 
branched chain (l-12C)alkyl groups (for example isopropyl, and tert-butyl); 
lower alkoxy- lower alkyl groups (for example methoxymethyl, ethoxymethyl and 

10 isobutoxymethyl); lower acyloxy-lower alkyl groups, (for example acetoxymethyl, 
propionyloxymethyl, butyryloxymethyl and pivaloyloxymethyl); lower 
alkoxycarbonyloxy-lower alkyl groups (for example 1-methoxycarbonyloxyethyl and 

1- ethoxycarbonyloxyettiyl); aryl-lower alkyl groups (for example benzyl, 4-methoxybenzyl, 

2- nitrobenzyl, 4-nitrobenzyl, benzhydryl and phthalidyl); tri(lower alkyl)silyl groups (for 
15 example trimethylsilyl and tert-butyldimethylsilyl); tiiCower alkyl)silyl-lower alkyl groups 

(for example trimethylsilylethyl); and (2-6C)alkenyl groups (for example allyl). Methods 
particularly appropriate for the removal of carboxyl protecting groups include for example 
acid-, base-, metal- or enzymically-catalysed cleavage. 

Examples of hydroxy protecting groups include lower alkyl groups (for example 

20 tert-butvl), lower alkenyl groups (for example allyl); lower alkanoyl groups (for example 
acetyl); lower alkoxycarbonyl groups (for example tert-butoxycarbonyl); 
lower alkenyloxycarbonyl groups (for example allyloxycarbonyl); aryl-lower alkoxycarbonyl 
groups (for example benzyloxycarbonyl, 4-methoxybenzyloxycarbonyl, 
2-nitrobenzyloxycarbonyl and 4-nitrobenzyloxycarbonyl); tri(lower alkyl)silyl (for example 

25 trimethylsilyl and tot-butyldimethylsilyl) and aryl-lower alkyl (for example benzyl) groups. 
Examples of amino protecting groups include formyl, aryl-lower alkyl groups (for 
example benzyl and substituted benzyl, 4-methoxybenzyl, 2-nitrobenzyl and 
2,4-dimethoxybenzyl, and triphenylmethyl); di-4-anisylmethyl and furylmethyl groups; lower 
alkoxycarbonyl (for example tert-butoxvcarbonyl); lower alkenyloxycarbonyl (for example 

30 allyloxycarbonyl); aryl-lower alkoxycarbonyl groups (for example benzyloxycarbonyl, 
4-methoxybenzyloxycarbonyl, 2-nitrobenzyloxycarbonyl and 4-nitrobenzyloxycarbonyl); 
lower alkanoyloxyalkyl groups (for example pivaloyloxymethyl); trialkylsilyl (for example 
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trimethylsilyl and tert-butyldimethylsilyl); alkylidene (for example methylidene) and 
benzylidene and substituted benzylidene groups. 

Methods appropriate for removal of hydroxy and amino protecting groups include, for 
example, acid-, base-, metal- or enzymically-catalysed hydrolysis for groups such as 
5 2-nitrobenzyloxycarbonyl, hydrogenation for groups such as benzyl and photolytically for 
groups such as 2-nitrobenzyloxycarbonyl. For example a toi butoxycarbonyl protecting group 
may be removed from an amino group by an acid catalysed hydrolysis using trifluoroacetic 
acid. 

The reader is referred to Advanced Organic Chemistry, 4th Edition, by J. March, 
10 published by John Wiley & Sons 1992, for general guidance on reaction conditions and 
reagents and to Protective Groups in Organic Synthesis, Edition, by T. Green et oZ., also 
published by John Wiley & Son, for general guidance on protecting groups. 

Quinazoline starting materials of tiie Formula n may be obtained by conventional 
procedures. Forexample, a3,4-dihydroquinazolin-4-oneofFormulain 
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III 

15 

wherein and Z have any of the meanings defined hereinbefore except that any functional 
group is protected if necessary, may be reacted with a halogenating agent such as thionyl 
chloride, phosphoryl chloride or a mixture of carbon tetrachloride and triphenylphosphine 
whereafter any protecting group that is present is removed by conventional means. The 
20 reaction is conveniently earned out in a suitable inert solvent, for example 1,2-dichloroethane 
or N^-dimethylformamide conveniently in the presence of an base such as an organic base, 
for example di-isopropylethylamine. The reaction is convenienfly carried out at a temperature 
in the range, for example, 0 to 150°C, preferably at or near the reflux temperature of ttie 
reaction solvent. 

25 The 4-chloroquinazoline so obtained may be converted, if required, into a ^ 

4-pentafluorophenoxyquinazoline by reaction with pentafluorophenol in the presence of a 
suitable base such as potassium carbonate and in the presence of a suitable solvent such as 
N,N-dimethylformamide. 
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The compound of Formula I may be also be prepared using a telescoped process 
Stating from the compound of Formula HI, wherein the compound of the Formula Q NHR is 
reacted with the compound of Formula n following halogenation of the compound of Formula 
in. The use of such a telescoped process avoids the need to isolate the compound of Formula 
5 H prior to reaction with the compound of formula Q NHR . 

The 3,4-dihydroquinazolin-4-one of Formula JE may be obtained using conventional 
procedures. For example when Z is an oxygen atom the compound of Formula III may be 
prepared as illustrated by Reaction Scheme 1 starting with the compound of Formula IV. 
Reaction Scheme 1 




wherein is as hereinbefore defined, X is (l-6C)alkyl (for example methyl) or benzyl, and 
Pg is a suitable amine protecting group. 
15 Notes: 
Step (1) 

When X is (l-6C)alkyl, it may be may be cleaved from the compound of formula IV 
by conventional methods, such as by treatment of the compound of Formula IV with, for 
example: 

20 (i) an alkali metal (l-6C)alkylsulphide such as sodium ethanethiolate; 

(ii) an alkali metal diarylphosphide such as hthium diphenylphosphide; 

(iii) a boron or alxmiinium tiihalide such as boron tribromide; 

(iv) magnesium bromide in pyridine; or 

(v) pyridine hydrochloride in pyridine. 
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Generally the cleavage reaction is carried out at a temperature in the range of from, for 
example, 40 to ISO'^C. 

When X is benzyl, it may be may be cleaved from the compound of formula IV by, for 
example, acid catalysed hydrolysis, for example by treatment of the compound of Formula IV 
5 with trifluoroacetic acid. Conveniently the reaction is carried out at a temperature in the range 
of 30 to 120°C. for example lO^'C. 
Step (2) 

The protecting group Pg is added to the 3,4"dihydro-5-hydroxyquinazolin-4-one of 
Formula IVa using conventional techniques. For example a suitable Pg is a 
10 pivaloyloxymethyl group that may be added to the compound of Formula IVa by reacting the 
compound of Formula IVa with chloromethylpivalate in the presence of a suitable base such 
as sodium hydride. 
Step (3) 

The Q^O group may be introduced by coupling the compound of Formula IVb with a 
15 compound of the Formula Q^OH in the presence of a suitable dehydrating agent. Suitable 
conditions for the coupling reaction are described below with reference to process (b). 
Step (4) 

The protecting group Pg may be removed using conventional methods, for example 
when Pg is a pivaloyloxymethyl group it may be removed by treating the compound of 
20 FormulalVc with a methanolic ammonia solution. 

The compound of formula IV may, for example, be prepared starting from an aniline 
of the Formula V as illustrated in Reaction Scheme 2. 
Reaction Scheme 2 




IV- 
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wherein X is as hereinbefore defined. 

Notes: 

Steps 1 and 2 may be carried out using analogous conditions to the processes described 
in Organic Syntheses, CoU. Vol. 1, p 327-330; J. Org. Chem. 1969, 34, 3484-3489. 
5 Step 3 may be carried out using analogous conditions to the process described in J . 

Org. Chem. 1952, 17, 14M48; J. Med. Chem.1994, 37, 2106-2111. 

Anilines of Formula V are commercially available compounds, or they are known in 
the literature, or can be prepared using well known processes in the art. 

In an alternative process the compound of formula HI may be obtained according to 
10 Reaction Scheme la: 
Reaction Scheme la 




The reaction is conveniently performed in the presence of a suitable base. Suitable bases are 
15 as herein described under process (a), for example sodium hydride. The reaction is 
conveniently performed in a suitable inert solvent, for example N,N-dimethylacetamide. 
Reaction Scheme la is particularly suitable for the preparation of compounds of the formula 
m in which Z is O. The 5-fluoro-3,4-dihydroquinazoline starting material is commercially 
available or can be prepared using conventional methods, for example as described in J. Org. 
20 Chem. 1952, 17, 164-176. 

Compounds of the Formula Q^NHR' are commercially available compounds, or they 
are known in the literature, or can be prepared using conventional synthetic methods. For 
example when is a group of the formula la the compound of the formula Q^NHR^ may be 
prepared in accordance with Reaction Scheme 3 or Reaction Scheme 4, 
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Reaction Scheme 3 



GkJ[^ Stepi G\A^>^Q' Step 2 g 
^^^^^0' HX2Q3 o^rAf^tf 




G' 

wherein is as hereinbefore defined, for example, NR^ S, O or NR^C(R^ and G\ G^ G^ 
5 G^, , and are as hereinbefore defined, except any functional group is protected if 
necessary, and whereafter any protecting group that is present is removed by conventional 
means. 
Notes 

Step 1 may be performed under analogous conditions to those used in process (a) 

10 described above. Tlie compounds of the formula HX^Q^ are commercially available, or they 
are known in the literature, or can be prepared using well known processes in the art. 

The reduction of the nitro group in step 2 may be carried out under standard 
conditions, for example by catalytic hydrogenation over a platinum/carbon, palladium/carbon 
or nickel catalyst, treatment with a metal such as iron, titanium chloride, tin II chloride or 

15 indium, or treatment with another suitable reducing agent such as sodium dithionite. 

In an variation of process (a) the reduction of the nitro-compound in step 2 of reaction 
scheme 3 may be carried out as described above, followed directly with reaction with the 
compound of of formula n in a telescoped process, thereby avoiding the need to isolate the 
compound of the formula Q^NHR^ 

20 When is a compound of the formula la in which is OCH2 compounds of the 

formula Q^NHR^ may, for example, be prepared by reacting the starting nitro compound 
shown in Reaction Scheme 3 in which is OH with a compound of the formula Q^CHi- 
halide (for example Q^CH2-bromide). The nitro group may then be reduced to an amino 
group by using step 2 of the process in Reaction Scheme 3. Such compounds may also be 

25 prepared by reacting the starting nitro compound shown in Reaction Scheme 3 in which is 
halide with a compound of the formula Q^CHzOH, followed by reduction of the nitro group as 
described above in Reaction Scheme 3. 
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Compounds of the formula Q^CH20H are known or may be prepared using known metiiods, 
for example by reduction of the corresponding ester of the formula Q^COOR, wherein R is, 
for example (l-6C)alkyl, or benzyl, with a suitable reducing agent, for example sodium 
borohydride. 

5 When is a compound of the formula la in which is OCH2 compounds of the 

formula Q^NHR^ may, for example, be prepared by coupling the starting nitro compound 
shown in Reaction Scheme 3 in which is OH with a compound of the formula Q^CHaOH, 
convenienfly in the presence of a suitable dehydrating agent. Suitable conditions for 
performing this reaction are analogous to those described below in relation to Process(b). 

When is a compound of the formula la in which is C(R^2NR^ or NR^C(R^)2 
compounds of the formula Q^NHR^ may, for example, be prepared according to Reaction 
Scheme 3a: 
Reaction Scheme 3a 




Jl JL " O^N^^V^Q' nItro reduction A^^z 

wherein G\ G^ G^ G*^, L^ and R^ are as hereinbefore defined, except any functional group 
is protected if necessary, and whereafter any protecting group that is present is removed by 

20 conventional means.The first step of Reaction Scheme 3a may be performed under analogous 
conditions to those used in process (a) described above. The starting nitro compounds and the 
compounds of the formula Q^NR^ and Q^C(R^)jJ are commercially available, or they are 
known in the literature, or can be prepared using well known processes in the art. The 
reduction of the nitro group in step 2 may be carried out under analogous conditions to those 

25 described above for Reaction Scheme 3. 
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Reaction Scheme 4 




wherein G\ G^, G^ G', and R*^ are as hereinbefore defined, except any functional group is 
protected if necessary, and whereafter any protecting group tiiat is present is removed by 
5 conventional means, and L' is a suitable leaving group such as halide, for example chloro. 
Notes 

Suitable for the preparation of those compounds wherein is CO or C3H2NR^. 

Step 1 may be carried out under analogous conditions to those used in process (a) 
described above. 

10 The reduction of the nitro group in step 2 may be carried out as described above in 

Reaction Scheme 3. 

When is a compounds of the formula la in which is CO and is a nitix)gen 
containing heterocyclyl group Unked to by a niti-ogen atom, tiie compound of the formula 
Q^NHR* may be prepared by coupling the starting nitro compound shown in Reaction Scheme 

15 3 in which V is caiboxy witii a compound of the formula Q^H in the presence of a suitable 
coupling agent, for example 0-(7-azabenzotriazol-l-yl)-N,N,N',N'-teO:amethyluroniura 
hexafluoro-phosphate (HATU). Suitable conditions for this reaction are analogous to tiiose 
desoibed in relation to process (j) below. 

When is a compound of the formula lb, Ic, M and le, the compound of tiie formula 

20 Q^NHR' may be prepared, for example, by reacting an appropriate nitiro-indole or nitro 

indazole with a compound of the formula Q*X^-haUde, suitably in the presence of a base. The 
reaction is conveniently carried out in a suitable inert solvent, under analogous conditions to 
those described for Process (a). The mtm group on the resulting indole or indazole may then 
be reduced to an amino group using an analogous process to that described in step 2 in 

25 Reaction Scheme 3. 
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Prpcessfb) For the production of those compounds of the Formula I wherein Z is an oxygen 
atom, the coupling, conveniently in the presence of a suitable dehydrating agent, of an alcohol 
of the Formula 

Q^-OH 

5 wherein has any of the meanings defined hereinbefore except that any functional group is 
protected if necessary with a quinazohne of the Formula VI 



wherein and have any of the meanings defined hereinbefore except that any functional 
group is protected if necessary, whereafter any protecting group that is present is removed by 
10 conventional means. 

A suitable dehydrating agent is, for example, a carbodiimide reagent such as 
dicyclohexylcarbodiimide or l-(3-dimethylan]inopropyl)-3-ethylcarbodiimide or a mixture of 
. an azo compound such as diethyl or di-tert-butyl azodicarboxylate and a phosphine such as 
triphenylphosphine. The reaction is conveniently carried out in the presence of a suitable inert 
15 solvent or diluent, for example a halogenated solvent such as methylene chloride, chloroform 
or carbon tetrachloride and at a temperature in the range, for example, 0 to 150°C, preferably 
at or near ambient temperature. 

The quinazoline of the Formula VI may be obtained by conventional procedures. For 
example, by cleavage of the group represented by X fi:om the compound of the Formula Vn 



H 



H 




VI 



20 




VII 
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wherein X is as defined hereinbefore and and have any of the meanings defined 
hereinbefore except that any functional group is protected if necessary, whereafter any 
protecting group that is present is removed by conventional means. 

The cleavage reaction is conveniently carried out as hereinbefore described in relation 

5 to step (1) in Reaction Scheme 1. 

The compound of Formula VII may be prepared by for example reacting the 
compound of the Formula (IV) as hereinbefore defined, with a halogenating agent such as 
thionyl chloride, phosphoryl chloride or a mixture of carbon tetrachloride and 
triphenylphosphine. The resulting compound is then reacted with a compound of the Formula 

10 Q^NHR' 

wherein and R* have any of the meanings defined hereinbefore except that any functional 
group is protected if necessary, whereafter any protecting group that is present is removed by 
conventional means. The halogenation reaction may be performed undw analogous 
conditions to those described above in relation to the reaction with the compound of the 

15 Fomiula HI. The subsequent reaction with the compound of the Formula Q^NHR^ may be 
perforaied under analogous conditions to those described above m relation to the reaction with 
the compound of the Formula H. 

Processfc) For the production of those compounds of the Formula I wherein Z is an oxygen 
atom, the reaction, convenientiy in the presence of a suitable base, of an alcohol of the 
20 Formula 

Q^-OH 

wherein has any of the meanings defined hereinbefore except that any functional group is 
protected if necessary with a quinazoline of the Formula VIH 




VIII 

25 wherein R^ and have any of the meanings defined hereinbefore except that any functional 
group is protected if necessary, whereafter any protecting group that is present is removed by 
conventional means. 
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A suitable base includes, for example a strong non-nucleophilic base such as an alkali 
metal hydride, for example sodium hydride, or an alkali metal amide, for example Uthium 
di-isopropylamide (LDA). 

The reaction is conveniently carried out in the presence of a suitable inert solvent or 
5 diluent, for example a halogenated solvent such as methylene chloride, chloroform or carbon 
tetrachloride, an ether such as tetrahydrofuran or 1,4-dioxan, an aromatic solvent such as 
toluene, or a dipolar aprotic solvent such as N^-dimethylformamide, 
N,N-dimethylacetamide, N-methylpyrrolidin-2-one or dimethylsulphoxide. The reaction is 
conveniently carried out at a temperature in the range, for example, 10 to 250°C, preferably in 
10 the range 40 to 150°C. Conveniently, this reaction may also be performed by heating the 
leactants in a sealed vessel using a suitable heating apparatus such as a microwave heater. 

Tht quinazoline of the Formula vm may be obtained by conventional procedures. For 
example, a quinazoline of the Formula IX 





V 


F 











wherein is a displaceable group as defined hereinbefore (such as halogeno, for example 
chloro), may be reacted with a compound of the Formula 

Q^NHR^ 

wherein and have any of the meanings defined hereinbefore except that any functional 
20 group is protected if necessary, whereafter any protecting group that is present is removed by 

conventional means. The reaction may be performed under analogous conditions to those 

described above under Process (a). 

The quinazoline of Formula IX may be obtained using conventional methods, for 

example 5-fluoro-3,4-dihydroquinazolin-4-one may be reacted with a halogenating agent such 
25 as thionyl chloride, phosphoryl chloride or a mixture of carbon tetrachloride and 

triphenylphosphine whereafter any protecting group that is present is removed by conventional 

means, as described in relation to Process (a) above. 
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Process(d) For the production of those compounds of the Fonnula I wherein or 
contains a primary or secondary amino group, the cleavage of the corresponding compound of 
Foimula I wherein or contains a protected primary or secondary amino group. 

Suitable protecting groups for an amino group are, for example, any of the protecting 
5 groups disclosed hereinbefore for an amino group. Suitable methods for the cleavage of such 
amino protecting groups are also disclosed hereinbefore. In particular, a suitable protecting 
group is a lower alkoxycarbonyl group such as a tot-butoxycarbonyl group which may be 
cleaved under conventional reaction conditions such as under acid-catalysed hydrolysis, for 
example in the presence of tiifluoroacetic acid. 

1 2 

10 Process (e) For the production of those compounds of the Formula I wherein Q orQ 
contains a (l-6C)alkoxy or substituted (l-6C)alkoxy group or a (l-6C)alkylamino or 
substituted (l-6C)alkylamino group, the alkylation, conveniently in the presence of a suitable 
base as defined hereinbefore, of a quinazoline derivative of the formula I wherein Q or Q 
contains a hydroxy group or a primary or secondary amino group as approbate. 

15 A suitable alkylating agent is, for example, any agent known in the art for the 

alkylation of hydroxy to alkoxy or substituted alkoxy, or for the alkylation of amino to 
alkylamino or substituted alkylamino, for example an alkyl or substitoted alkyl halide. for 
example a (l-6C)alkyl chloride, bromide or iodide or a substituted (l-6C)alkyl chloride, 
bromide or iodide, conveniently in the presence of a suitable base as defined hereinbefore, in a 

20 suitable inert solvent or diluent as defined hereinbefore and at a temperature in die range, for 
example, 10 to 140°C, convenientiy at or near ambient temperature. An analogous procedure 
may be used to introduce optionally substitoted (2-6C)alkenyloxy, (2-6C)alkenylamino, (2- 
6C)alkynyloxy or (2-6C)aIkynylamino groups into or Q^. Examples of substitaents tiiat 
may be introduced to a compound of formula I using this process (e) include, for example the 

25 substitotion of an NH group in a heterocyclyl represented by Q*-with an ethyl, allyl. 2- 
propynyl, 2-methoxyethyl or acetylmethyl, carbamoyl or methanesulphonyl group. 
Process m For the production of those compounds of the Formula 1 wherein contains 
an amino-hydroxy-disubstitated (l-6C)alkoxy group (such as 2-hydroxy-3-piperidinopropoxy, 
2-hydroxy-3-metiiylaminopropoxy, 3-dimethylaiDino-2-hydroxyiHopoxy or 

30 3-[N-(3-dimettiylaminopropyl)-N-metiiylaniino]-2-hydroxypropoxy). the reaction of a 
compound of die Formula I wherein Q' contains an epoxy-substitoted (l-6C)alkoxy group 
with a heterocycle or an appropriate amine. 

The reaction is convenientiy carried out in the presence of a suitable inert diluatit or 
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canier as defined hereinbefore and at a temperature in the rangp 10 to ISO'C, preferably at or 
near ambient temperature. 

process (e) The reaction, conveniently in the presence of a suitable base as defined 
hereinbefore, of a quioazoline of the Fonnula X 

U N 

X 

5 

wherein is a displaceable group as defined hereinbefore and R' and have any of the 
meanings defined hereinbefore except that any functional group is protected if necessary, with 
a compound of the Formula 

q'zh 

10 wherein Q' and Z have any of the meanings defined hereinbefore except that any functional 
group is protected if necessary, whereafter any protecting group that is present is removed by 
conventional means. 

The reaction is conveniently carried out in the presence of a suitable base, such as an 
alkali metal hydride, for example sodium hydride. 
15 The reaction is conveniently carried out in the presence of a suitable inert diluent or 

carrier as defined hereinbefore and at a tempmture in the range 10 to ISO^C, preferably at or 
near 125'*C. 

The compound of Formula X may be prepared using an analogous procedure to that 
described for the preparation of Fdrmula VIII, except that the 5-fluoro atom is replaced by L*. 

20 Process (h) For the production of those compounds of the Formula I wherein contains 
an amino-substituted (l-6C)alkoxy group (such as 3-piperidinopropoxy, 
3-methylaminopropoxy or 3-dimethylaminopropoxy), the reaction of a compound of the 
Formula I wherein Q' contains a halogeno-substituted (l-6C)alkoxy group with an appropriate 
amine or a heterocycle containing a ring NH group. 

25 The reaction is convenienUy carried out in the presence of a suitable inert diluent or 

carrier as defined hereinbefore and at a temperature in the range 10 to ISCC, preferably at or 
near ambient temperature. 

Process (i) For the production of those compounds of the Formula I wherein a heterocyclyl 
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group in or contains an S- or N-oxide the oxidation of a ring N or S atom in compound 
of the Formula (I). Suitable oxidizing agents include for example, a peracid (such as 
ra-chloroperbenzoic acid) or perphthalic acid. The reaction is convenienfly carried out in a 
suitable inert solvent or diluent (such as dichloromethane) at a suitable temperature (such as - 
5 5to50^C). 

Process (i) For the production of those compounds wherein is a group of the formula la 
wherein: 

(i) the group X^-Q^ is CON(R^)Q^ wherein and are as hereinbefore defined, or 

(ii) the group X^-Q^ is COQ^ and is a nitrogen linked heterocyclyl group, 
10 the coupling of the caiboxy substituted quinazoline of the formula XI 




XI 

or a reactive derivative thereof, with an amine of the formula NH(R^Q^ or (when is a 
nitrogen containing heterocyclyl group, for example hompiperidine) as appropriate, wherein 
R\ R^, Q\ Q^, Z, G\ G^, and G'' are as hereinbefore defined except that any functional 

15 group is protected if necessary, whereafter any protecting group that is present is removed by 
conventional means. The coupling reaction is conveniently carried out in the presence of a 
suitable coupling agent, such as a carbodimide, or a suitable peptide coupling agent, for 
example 0-(7-azabenzotriazol-l-yl)-N,N,N',N -tetramethyluronium hexafluoro-phosphate: 
The coupling reaction is conveniently carried out in an inert solvent such as 

20 l-methyl-2-pyrrolidinone, preferably in the presence of a suitable base, such as an organic 
amine, for example di-isopropylethylamine. 

By 'reactive derivative' of a compound by the formula XI is meant a derivative of 
carboxylic acid of formula XI that will react with the amine to give the corresponding amide. 
Such reactive derivatives include, for example, an acid chloride of the compound of formula 

25 XI. 
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The compound of formula XI may be prepared using process (a) above by reacting a 
compound of the fomula H with an appropriately protected 4-aminobenzoic acid (for example 
an alkyl or aryl 4-aminobenzoate), followed by removal of the carboxyUc acid protecting 
group using a conventional deprotection technique for the removal of such groups (for 
S example acid hydrolysis in HCl) 

Process flc) For the production of those compounds wherein is a group of the formula 

la wherein: 

(i) X^Q^ is OCH2Q' and is aryl or heteroaryl, or 

(ii) X^Q' is OQ^ and is heteroaryl. 

10 the reaction the reaction, optionally in the presence of a base, of a compound of formula I 
wherein is a group of the formula la as defined hereinbefore except that the group XV in 
formula la is OH, with a compound of the formula L'CHzQ' or L^Q^ wherein is a 
displaceable group, and is as defined hereinbefore except that any functional group is 
protected if necessary, and whereafter any protecting group that is present is removed by 

15 conventional means. Suitable displaceable groups are, for example halogeno such as chloro, 
or alkanesulphonyloxy, such as mesyloxy. The reaction is conveniently carried out in an 
inert solvent such as or a dipolar aprotic solvent for example N,N-dimethylformamide, 
N,N-dimethylacetanude, N-methylpyiroUdin-2-one or dimethylsulphoxide, or acetonitrile. 
The reaction is convenientiy carried out in the presence of a suitable base, as described in 

20 relation to process (a) above, such as an alkali metal carbonate, for example potassium 
carbonate. Generally the reaction is suitably performed at a temperature of from -10 to 
120''C, conveniently at or near ambient temperature. 

The starting material, tiie con^)Ound of formula I wherein is a group of tiie formula 
la wherein X^Q' is OH may be prepared using an analogous process to one of tiiose described 

25 herein for the preparation of compounds of the Formula L For example. Process (a) may be 
used wherein a compound of ttie Formula H as hereinbefore described is reacted with an 
appropriate 4-aminophenol. Compounds of tiie formula L^CHzO' or L'q' are known or may 
be prepared using conventional procedures. 

Process (1) For the production of those compounds of the formula I wherein contains an 
30 (2-6C)alkanoylamino or substituted (2-6C)alkanoylamino, the acylation of a quinazoline 
derivative of the formula I wherein contains an amino group. A suitable acylating agent is, 
for example, any agent known in tiie art for tiie acylation of amino to acylamino, for example 
an acyl halide, for example a (2-6C)alkanoyl chloride or bromide, convenientiy in tiie 
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piesence of a suitable base, as defined hereinbefore, an alkanoic acid anhydride or mixed 
anhydride, for example a (2-6C)alkanoic acid anhydride such as acetic anhydride or the mixed 
anhydride formed by the reaction of an alkanoic acid and a (l-4C)alkoxycaibonyl halide, for 
example a (l-4C)alkoxycarbonyl chloride, in the presence of a suitable base as defined 

5 hereinbefore. In general the acylation is carried out in a suitable inert solvent or diluent as 
defined hereinbefore and at a temperature, in the range, for example, -30^C to 120°C, 
conveniently at or near ambient temperature. 

An analogous process may be used to prepare compounds of the formula I containing 
an (l-6C)alkanesulphonylamino group or substituted alkanesulphonylamino group except the 

10 coiresponding (l-6C)alkanesulphonylhalide or or substituted alkanesulphonylhalide (for 
example methanesulphonyl chloride) is used in place of the acylhalide. 
Process fm) : For the production of those compounds of the Formula I wherein is an 
indole or indazole derivative of the formula lb, Ic, Id or le as hereinbefore defined, the 
reaction, conveniently in the presence of a suitable base, of a compound of the formula 

15 Q^^\ wherein is a displaceable group and and have any of the meanings defined 
hereinbefore except that any functional group is protected if necessary, with a compound of 
the formula Xn, 




H 
Xil 



20 wherein and have any of the meanings defined hereinbefore except that any functional 
group is protected if necessary, and Q^^ is selected from a compound of the formula lb', Ic', 
Id' andle' 
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Id- le' 
wheiein G', G*, G^ G"* and O'' have any of the meanings defined hereinbefore, except that any 
functional group is protected if necessary, whereafter any protecting group that is present is 
removed by convrational means. 
5 Suitable displaceable groups rejoesented by L' are as hereinbefore described herein in 

relation to process (a), such as halogeno, for example chloro. 

The reaction is conveniently carried out in the presence of a base. Suitable bases are 
as hereinbefore described in relation to Process (a), for example sodium hydride. 

The reaction is conveniently performed in a suitable inert solvent, for example or a 
10 dipolar aprotic solvent such as N^-dimethylformamide, JiU-dimethylacetamide or 
N-methylpyrrolidin-2-one. The reaction is conveniently carried out at a tempoature in tiie 
range, for example, 10 to 250°C, preferably in the range 20 to 80"C. 

The starting material of the formula XH may be obtained using analogous processes to 
those described herein, for example using process (a) by reacting a quinazoline of tiie Formula 
15 n as hereinbefore described with the appropriate amino substituted indole or indazole 
derivative of the compounds of the formulae lb', Ic', Id' or le'. 

Compounds of the formula Q'^^' are known or may be prepared using conventional 
procedures. 
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Process (n) For the production of those compounds of the Formula I wherein is a group 
of the formula la wherein is l^,4-oxadiazol-4-yl. or 5-alkyl substituted l,2,4-oxadiazol-4- 
yl, the ring closure of the hydroxyamidine of the formula XHI 




XIII 

5 wherein Q\ Z, R\ X^ G', G^, G^ and G' have any of the meanings defined hereinbefore, 
except that any functional group is protected if necessary, with an orthoester of the formula 
RC0(0CH3) or carboxylic acid of the formula RCOOH, wherein R is hydrogen or (1- 
6C)allcyl, whereafter any protecting group that is present is removed by conventional means. 
The reaction is conveniently performed in the presence of an acid, such as formic acid. The 

10 reaction may be perfonned at a tempwature of from ambient to 120°C, prefCTably at or near to 
ambient temperature. Process (n) is especially suitable for ttiose compounds of the formula I 
wherein is OCHz. 

The hydroxyamidine of the formula Xm may be prepared by conventional procedures, 
for example by reacting a compound of the formula XTV 




XIV 

wherein Q', Z, R\ X^ G', G^, G** and G^ have any of the meanings defined hereinbefore, 
except that any functional group is protected if necessary, with hydroxylamine, conveniently 
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in the presence of a base, whereafter any protecting group that is present is removed by 
conventional means. Suitable bases that may be used in this reaction are as hereinbefore 
defined in relation to process (a), for example an alkali metal carbonate such a potassium 
carbonate. The reaction is conveniently carried out in the presence of a suitable inert solvent 

5 such as a polar solvent, for example in aqueous ethanol. The reaction is suitably carried out at 
a temperature of from 30 to lOO^'C, for example from 70 to lOO^'C. 

The compound of the formula XIV may be prepared using an analogous process to 
those described herein for the preparation of compounds of the formula L For example 
process (a) may be used by reacting a quinazoline of the formula II as hereinbefore defined 

10 with an aniline of the formula XV: 




XV 



wherein R\ X^, G\ G^, and G^ have any of the meanings defined hereinbefore, except that 
any ftinctional group is protected if necessary, whereafter any protecting group that is present 
15 is removed by conventional means. Suitable conditions for this reaction are as described for 

process (a). 

Anilines of formula XV are known or may be prepared using conventional techniques, 
for example using analogous processes to those described above for the preparation of starting 
materials of the formula Q^NHR\ For example when X^ is OCH2 the compound of the 
20 formula XV may be prepared may, for example, be prepared by reacting the starting nitro 
compound shown in Reaction Scheme 3 in which is OH with chloroacetonitrile. The nitro 
group may then be reduced to an amino group by using step 2 of the process in Reaction 
Scheme 3. 

Process (0) For the production of those conq)ounds of the Formula I wherein is a group 
25 of the formula la wherein is 5-amino-l,3,4-oxadiazol-5-yl, the cyclisation, conveniently in 
the presence of a base, of the compound of the formula XVI 
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NHNHg 



wherein Q\ Z, R\ X^ G\ G^, and G'' have any of the meanings defined hereinbefore, 
except that any functional group is protected if necessary, with a cyanogen haUde (for example 
5 cyanogen bromide), whereafter any protecting group that is present is removed by 
conventional means. 

Suitable bases that may be used in this reaction are as hereinbefore defined in relation 
to process (a), for example potassium hydrogen carbonate. The reaction is conveniently 
carried out in the presence of a suitable inert solvent such as a polar solvent, for example in 
10 aqueous ethanol. The reaction is suitably carried out at a temperature of from -10 to 40''C, for 
example from -5*^C to ambient temperature. 

Compounds of the formula XVI may be prepared by conventional procedures, for 
example by reacting, convenientiy in the presence of a base, an ester of formula XVU 



15 wherein R is (1.6C)alkyl or benzyl and Q\ Z, R^X^ G\ G\ and G^ have any of the 
meanings defined hereinbefore, except that any functional group is protected if necessary, 
with hydrazine, whereafter any protecting group tiiat is present is removed by conventional 
means. Suitable bases that may used are as hereinbefore defined in relation to process (a), for 




XVII 
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example an organic base such as pyridine. The reaction is conveniently performed in a 
suitable inert solvent such as, for example ethanol. 

The ester of formula XVH may be prepared may be prepared using an analogous 
process to those described herein for the preparation of compounds of the formula L For 
5 example when is OCH2 compounds of the formula XVII may be prepared according to 
Reaction Scheme 5. 
Reaction Scheme 5 




XVII 



wherein R is (l-6C)alkyl or benzyl and Q\ Z, R\ G\ G^ G^ and each have any of the 
10 meanings defined hereinbefore, except that any functional group is protected if necessary, 

(i) is suitably performed under analogous conditions to those described herein for process (a) 
hereinbefore 

(ii) is suitable p^formed under analogous conditions to those described for process (k) 
15 hereinbefore. 

Process (p) For the production of those compounds of the Formula I wherein is a group 
of the formula la wherein is aryl or heteroaryl and X^ is S, the coupling of the compound of 
formula XVm 
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XVIII 

wherein Q\ Z, R\ G\ G^, and G^ have any of the meanings defined hereinbefore, exc^t 
that any functional group is protected if necessary, with a compound of the formula Q^SH, 
wherein is aryl or heteroaryl as defined hereinbefore, except that any functional group is 

5 protected if necessary, in the presence of cuprous bromide, and a base, whereafter any 
protecting group that is present is removed by conventional means. 

Suitable bases for the reaction include, for example organic bases such as 
diazabicyclo[5.4.0]undec-7-ene. The reaction is suitably performed under anhydrous 
conditions in an inert solvent, for example a hydrocarbon solvent such as toluene. The 

10 reaction is suitably performed at a temperature of from 80 to 150^C, for example fix)m 90 to 
130°C. 

Compounds of the formula XVni may be prepared using analogous processes for the 
preparation of the compounds of the formula I described herein. For example a compound of 
formula XVm may be prepared using an analogous process to Process (a) by reacting a 

15 compound of the formula n with an appropriate 4-iodoaniline. 

Process (q) For the production of those compounds of the Formula I wherein Q or Q 
contains an (l-6C)alkylamino, substituted (l-6C)alkylamino group or a nitrogen linked 
heterocyclyl group (for example when is l-(4-methylpiperazin-l-yl)cyclohexan-4-yl), the 
reductive amination of an aldehyde or ketone group in a compound of formula 1, with a 

20 (l-6C)alkylamino, substituted (l-6C)alkyIamino group or a heterocyclyl group containing an 
NH group in the presence of a suitable reducing agent, A suitable reducing agent is, for 
example, a hydride reducing agent, for example an alkali metal aluminium hydride such as 
lithium aluminium hydride, formic acid or, preferably, an alkali metal borohydride such as 
sodium borohydride, sodium cyanoborohydride, sodium triethylborohydride, sodium 

25 trimethoxyborohydride and sodium triacetoxyborohydride. The reaction is conveniently 



wo 03/040108 PCT/GB02/04931 

.102- 

perfonned in a suitable inert solvent or diluent, for example tetrahydrofiiran or diethyl ether 
for the more powerful reducing agents such as lithium aluminium hydride, and, for example, 
methylene chloride or a protic solvent such as methanol and ethanol for the less powerful 
reducing agents such as sodium triacetoxyborohydride and sodium cyanoborohydride. The 

5 reaction is conveniently performed at a temperature in the range, for example, 10 to 100°C, 
conveniently at or near ambient temperature. 

An analogous reductive amination to that described above may be used to introduce an 
alkyl or substituted alkyl group onto a primary or secondary amine group in a compound of 
the formula I by reductive amination with a corresponding ketone in the presence of a suitable 

10 reducing agent. For example, for the production of those compounds of the Formula I 

wherein or contains a N-methyl group, the corresponding compound containing an NH 
group may be reacted with formaldehyde in the presence of a suitable reducing agent as 
described above. 

Process fr) TJie conversion of one compound of the Formula I into another compound of 
15 the Formula I. 

It will be appreciated that certain of the various ring substituents in the compounds of 
the present invention may be introduced by standard aromatic substitution reactions or 
generated by conventional functional group modifications either prior to or immediately 
following the processes mentioned above (for example as in process (r)), and as such are 

20 included in the process aspect of the invention. Such reactions and modifications include, for 
example, introduction of a substituent by means of an aromatic substitution reaction, 
reduction of substituents, alkylation of substituents and oxidation of substituents. The reagents 
and reaction conditions for such procedures are well known in the chemical art. Particular 
examples of aromatic substitution reactions include the introduction of a nitro group using 

25 concentrated nitric acid, the introduction of an acyl group using, for example, an acyl halide 
and Lewis acid (such as aluminium trichloride) under Friedel Crafts conditions; the 
introduction of an alkyl group using an alkyl halide and Lewis acid (such as aluminium 
trichloride) under Friedel Crafts conditions; and the introduction of a halogeno group. 
Particular examples of modifications include the oxidation of alkylthio to alkylsulphinyl or 

30 alkylsulphonyl; the substitution of an NH group in or by the reaction with an optionally 
substituted alkyl halide, an optionally substituted alkenyl halide, an optionally substituted 
alykynyl halide or optionally substituted alkanoyl halide 
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When a phannaceutically-acceptable salt of a quinazoline derivative of the Fonnula I 
is required, for example an acid-addition salt, it may be obtained by, for example, reaction of 
said quinazoline derivative with a suitable acid using a conventional procedure. 
Biological Assays 

5 The inhibitory activities of compounds were assessed in non-cell based protein 

tyrosine kinase assays as well as in ceD based proliferation assays before their in vivo activity 
was assessed in Xenograft studies, 
a) Protein Tyrosine Kinase phosphorylation Assays 

This test measures the ability of a test compound to inhibit the phosphorylation of a 
10 tyrosine containing polypeptide substrate by an enzyme selected from the EGFR kinase, ert)B2 
kinase and erb4 kinase. 

Recombinant intraceUular fragments of EGFR, erbB2 and erbB4 (accession numbers 
X00588, X03363 and Ij07868 respectively) were cloned and expressed in the 
baculovirus/Sf21 system. Lysates were prepared from these cells by treatment with ice-cold 
15 lysis buffer (20mM N-2-hydroxyethylpiperizine-N'-2-ethanesulphonic acid (HEPES) pH7.5, 
ISOmM NaCl, 10% glycerol, 1% Triton X-100, 1.5mM MgCla, ImM ethylene 
glycol-bis(p-aminoethyl ether) N',N',N' J^'-tetraacetic acid (EGTA), plus protease inhibitors 
and then cleared by centrifugation. 

Constitutive kinase activity of these recombinant proteins was determined by their 
20 ability to phosphorylate a synthetic peptide (made up of a random co-polymer of Glutamic 
Acid, Alanine and Tyrosine in the ratio of 6:3: 1). Specifically, Maxisorb™ 96-well 
immunoplates were coated with synthetic peptide (0.2iig of peptide in a 200ixl phosphate 
buffered saUne (PBS) solution and incubated at 4°C overnight). Plates were washed in 50mM 
HEPES pH 7.4 at room temperature to remove any excess unbound synthetic peptide. EGFR, 
25 erbB2 or erbB4 activities were assessed by incubation in peptide coated plates for 20 minutes 
at room temperature in lOQmM HEPES pH 7.4 at room temperature, adenosine trisphosphate 
(ATP) at Km concentration for the respective enzyme, lOmM MnCh, O.lmM Na3V04. 
0.2mM DL-ditiiiothreitol (DTT), 0.1% Triton X-100 witii test compound in DMSO (final 
concentration of 2.5%). Reactions were terminated by die removal of the liquid components 
30 of the assay followed by washing of die plates with PBS-T (phosphate buffered saUne witii 
0.5% Tween 20). 
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The immobilised phospho-peptide product of the reaction was detected by 
immunological methods. Rrstiy, plates were incubated for 90 minutes at room temperature 
with anti-phosphotyrosine primary antibodies that were raised in the mouse (4G10 firom 
Upstate Biotechnology). Following extensive washing, plates were treated with Horseradish 
5 Peroxidase (HRP) conjugated sheep anti-mouse secondary antibody (NXA931 from 

Amersham) for 60 minutes at room temperature. After further washing, HRP activity in each 
weU of the plate was measured colorimetrically using 22'-Azino-di-l3-ethylbenzthiazoline 
sulphonate (6)] diammonium salt crystals (ABTS™ from Roche) as a substrate. 

Quantification of colour development and thus enzyme activity was achieved by the 
10 measurement of absorbance at 405nm on a Molecular Devices ThermoMax microplate reader. 

Kinase inhibition for a given compound was expressed as an IC50 value. This was determined 
. by calculation of the concentration of compound that was required to give 50% inhibition of 
phosphorylation in this assay. The range of phosphorylation was calculated firam the positive 
(vehicle plus ATP) and negative (vehicle minus ATP) control values. 
15 b) KB cell proliferation assay 

This assay measures the abiUty of a test compound to inhibit the proliferation of KB 
cells (human naso-pharangeal carcinoma obtained from the American Type Culture CoUection 
(ATCC). 

KB cells (human naso-pharangeal carcinoma obtained from the ATCC were cultured 
20 in Dulbecco's modified Eagle's medium (DMEM) containing 10% foetal calf serum, 2 mM 
glutamine and non-essential amino adds at STC in a 7.5% CO2 air incubator. Cells were 
harvested from the stock flasks using Trypsin/ethylaminediaminetetraacetic acid (EDTA). 
CeU density was measured using a haemocytometer and viabUity was calculated using trypan 
blue solution before being seeded at a density of 1.25x10^ cells per well of a 96 weU plate in 
25 DMEM containing 2.5% charcoal stripped serum, ImM glutamine and non-essential amino 
acids at 3TC in 7.5% CO2 and allowed to settle for 4 hours. 

FoUowing adhesion to the plate, the ceUs are treated with or without EOF (final 
concentration of Ing/ml) and with or without compound at a range of concentrations in 
dimethylsulphoxide (DMSO) (1% final) before incubation for 4 days. Following the 
30 incubation period, cell numbers were determined by removal of the media by aspiration and 
incubating with 50^1 of 3-(4,5-Dimethylthia2ol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) 
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(stock 5mg/ral) for 2 hours. MTT solution was then removed by aspiration, allowed to air dry 
and the cells dissolved upon the addition of 100^1 of DMSO. 

Absorbance of this solubilised ceDs was read at 540nin to quantify cell biomass. 
Inhibition of proliferation was expressed as an IC50 value. IWs was determined by calculation 

5 of the concentration of compound that was required to give 50% inhibition of proliferation. 
The range of proliferation was calculated from the positive (vehicle plus EOF) and negative 
(vehicle minus EGF) control values, 
c) H16N-2 cell proliferation assay 

This assay measures the ability of a test compound to inhibit heregulin P or EGF 

10 driven proliferation of H16N-2 cells. These non-neoplastic eptihelial cells respond in a 
proliferative manner to stimulation with either EGF or heregulin p (Ram, G.R.and Ethier, 
S.P.(1996) Cell Growth and Differentiation, 7, 551-561) were isolated humian mammary 
tissue (Band, V. and Sager, R. Tumour progression in breast cancer. In: J. S. Rhim and A. 
Dritschilo (eds.). Neoplastic Transformation in human Cell Culture, pp 169-178. Clifton, NJ: 

15 Humana Press, 1991) and were obtained from the Dana-Farber Cancer Institute, 44 Biraiey 
Street, Boston, Massachusetts 02115. 

H16N-2 cells were routinely cultured in culture medium (a 1: 1 mix of Gibco F12 and 
Ham's ccMEM media containing 1 % foetal calf serum, lOmM HEPES, Ijxg/ml Insulin, 
12.5ng/ml EGF, 2.8jiM Hydrocortisone, 2nM Estradiol SyM Ascorbic Acid, lOjxg/ml 

20 Transferrin, O.lmM Phosphoethanolamine, 15nM Sodium Selenite, 2mM Glutamine, lOnM 
Tri-iodo-thrynoine, 35jig/ml Bovine pituitary Extract and O.lmM Ethanolamine) at 37°C in a 
7.5% CO2 air incubator. Cells were harvested from the stock flasks using 
Trypsin/ethylaminediaminetetraacetic acid (EDTA). Cell density was measured using a 
haemocytometer and viability was calculated using trypan blue solution before being seeded at 

25 a density of l.OxlO' cells per well of a 96 well plate in the above media at 37^C in 7.5% CO2 
and allowed to settle for 72 hours. 

Following this, the cells were starved of serum for 24 hours upon the addition of 
starvation medium (a 1:1 mix of Gibco F12 and Ham's oMEM media containing, lOmM 
HEPES, 2nM Estradiol, 5[iM Ascorbic Acid, lOjxg/ml Transferrin, O.lmM 

30 Phosphoethanolamine, 15nM Sodium Selenite, 2mM Glutamine, and O.lmM Ethanolamine) 
and incubated at 37**C in 7.5% CO2. The cells were then treated with or without compound at 
a range of concentrations in dimethylsulphoxide (DMSO) (1% final) for two hours before the 
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addition of exogenous ligand (at a final concentration of lOOng/ml of heiegulin p or 5ng/ml of 
EGF) and incubation with both ligand and compound for 4 days at 3TC in 7.5% CO2. 
Following the incubation period, cell numbers were determined by removal of the media by 
aspiration and incubating with 50|il of 3-(4,5-Dimethylthiazol-2-yl>2, 5-diphenyltetrazolium 

5 bromide (MTT) (stock 5mg/ml) for 2 hours. MTT solution was then removed by aspiration, 
allowed to air dry and the cells dissolved upon the addition of 100}il of DMSO. 

Absorbance of this solubilised cells was read at 540nm to quantify cell biomass. 
Inhibition of proliferation was expressed as an IC50 value. This was determined by calculation 
of the concentration of compound that was required to give 50% inhibition of proliferation. 

10 The range of proliferation was calculated from the positive (vehicle plus ligand) and negative 
(vehicle minus ligand) control values. 

d) In vivo LoVo Xenograft assay 

This assay measures the ability of a test compound to inhibit the growth of a LoVo 
tumour cell xenograft (colorectal adenocarcinoma obtained from the ATCC) in Female Swiss 

15 athymic mice (Alderley Park, nu/m genotype). 

Female Swiss athymic (nu/nu genotype) mice were bred and maintained in Alderley 
Park in negative pressure Isolators (PFI Systems Ltd.). Mice were housed in a barrier facility 
with 12hr light/dark cycles and provided with sterilised food and water ad libitum. All 
procedures were performed on mice of at least 8 weeks of age. LoVo tumour cell xenografts 

20 were established in the hind flank of donor mice by sub-cutaneous injections of 1x10^ freshly 
cultured cells in lOOjxl of serum free media per animal. On day 5 post-implant, mice were 
randomised into groups of 7 prior to the treatment with compound or vehicle control that was 
administered once daily at 0. IrnVkg body weight. Tumour volume was assessed twice weekly 
by bilateral Vernier calliper measurement, using the formula (length x width) x Vflength x 

25 width) X (71/6), where length was the longest diameter across the tumour, and width was the 
corresponding perpendicular. Growth inhibition from start of treatment was calculated by 
comparison of the mean changes in tumour volume for the control and treated groups, and 
statistical significance between the two groups was evaluated using a Students t test. 

e) In vivo BT-474 Xenograft assay 

30 This assay measures die ability of a test compound to inhibit the growth of a BT-474 

tumour cell xenograft (human mammary carcinoma obtained from Dr Baselga, Laboratorio 
Recerca Oncologica, Paseo Vail DBebron 119-129, Barcelona 08035, Spain) in Female Swiss 
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athymic mice (Alderley Park, nu/nu genotype) (Baselga, J. et al (1998) Cancer Research, 58, 
2825-2831). 

Female Swiss athymic {jiu/nu genotype) mice were bred and maintained in Alderley 
Park in negative pressure Isolators (PFI Systems Ltd.). Mice were housed in a barrier facility 
5 with 12hr light/dark cycles and provided with sterilised food and water ad libitum. All 
procedures were performed on mice of at least 8 weeks of age. BT-474 tumour cell 
xenografts were established in the hind flank of donor mice by sub-cutaneous injections of 
1x10^ freshly cultured cells in lOOjil of serum free media with 50% Matrigel per animal. On 
day 14 post-implant, mice were randomised into groups of 10 prior to the treatment with 
10 compound or vehicle control that was administered once daily at O.lml/kg body weight. 
Tumour volume was assessed twice weekly by bilateral Vernier caUiper measurement, usmg 
the formula Oength x width) x Vaength x width) x (7i/6), where length was the longest 
diameter across the tumour, and width was the corresponding perpendicular. Growth 
inhibition from start of treatment was calculated by comparison of the mean changes in 
15 tumour volume for the control and treated groups, and statistical significance between the two 
groups was evaluated using a Students t test. 

- Although the pharmacological properties of the compounds of the Formula I vary with 
stmctural change as expected, in general activity possessed by compounds of the Formula I, 
may be demonstrated at the following concentrations or doses in one or more of the above 
20 tests (a), (b), (c), (d) and (e):- 

Test (a):- IC50 in the range, for example, 0.001 - 10 /xM; 
Test (b):- IC50 in the range, for example, 0.001 - 20 jiiM; 
Test (c):- IC50 in the range, for example, 0,001 - 20 ^M; 
Test (d):- activity in the range, for example, 1-200 mg/kg/day; 
25 Test (e):- activity in the range, for example, 1-200 mg^g/day; 

No physiologically unacceptable toxicity was observed in Test (d) or (e) at the 
effective dose for compounds tested of the present invention. Accordingly no untoward 
toxicological effects are expected when a compound of Formula I, or a 
pharmaceutically-acceptable salt thereof, as defined hereinbefore is administered at the dosage 
30 ranges defined hereinafter. 

According to a further aspect of the invention there is provided a pharmaceutical 
composition which comprises a quinazoline derivative of the Formula I, or a 
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pharmaceutically-acceptable thereof, as defined hereinbefore in association with a 
pharmaceutically-acceptable diluent or carrier. 

The compositions of the invention may be in a form suitable for oral use (for example 
as tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions, dispersible 
5 powders or granules, syrups or elixirs), for topical use (for example as creams, ointments, 
gels, or aqueous or oily solutions or suspensions), for administration by inhalation (for 
example as a finely divided powder or a liquid aerosol), for administration by insufflation (for 
example as a finely divided powder) or for parenteral administration (for example as a sterile 
aqueous or oily solution for intravenous, subcutaneous, intramuscular or intramuscular dosing 
10 or as a suppository for rectal dosing). 

. The compositions of the invention may be obtained by conventional procedures using 
conventional pharmaceutical excipients, well known in the art. Thus, compositions intended 
for oral use may contain, for example, one or more colouring, sweetening, flavouring and/or 
. preservative agents. 

15. Tlie amount of active ingredient that is combined with one or more excipients to 

produce a single dosage form will necessarily vary depending upon the host treated and the 
particular route of administration. For example, a formulation intended for oral 
administration to humans will generally contain, for example, from 0.5 mg to 0.5 g of active 
agent (more suitably from 0.5 to 100 mg, for example from 1 to 30 mg) compounded with an 

20 appropriate and convenient amount of excipients which may vary from about 5 to about 98 
percent by weight of the total composition. 

The size of the dose for therapeutic or prophylactic purposes of a compound of the 
Formula I will naturally vary according to the nature and severity of the conditions, the age 
and sex of the animal or patient and the route of administration, according to well known 

25 principles of medicine. 

In using a compound of the Formula I for therapeutic or prophylactic purposes it will 
generally be administered so that a daily dose in the range, for example, 0.1 mg/kg to 
75 mg/kg body weight is received, given if required in divided doses. In general lower doses 
will be administered when a parenteral route is employed. Thus, for example, for intravenous 

30 administration, a dose in the range, for example, 0. 1 mg/kg to 30 mg/kg body weight will 
generally be used. Similarly, for administration by inhalation, a dose in the range, for 
example, 0,05 mg/kg to 25 mg/kg body weight will be used. Oral administration is however 
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prefenred, particularly in tablet fonn. Typically, unit dosage forms will contain about 0.5 mg 
to 0.5 g of a compound of this invention. 

We have found that the compounds of the present invention possess anti-proliferative 
properties such as anti-cancer properties that are believed to arise from their erbB family 

5 receptor tyrosine kinase inhibitory activity, particularly inhibition of the EGFR and/or erbB2 
and/or erbB4 receptor tyrosine kinases, and especially the selective inhibition of erbB2 
receptor tyrosine kinases. Accordingly the compounds of the present invention are expected 
to be useful in the treatment of diseases or medical conditions mediated alone or in part by 
erbB receptor tyrosine kinoes, i.e. the compounds may be used to produce a erbB receptor 

10 tyrosine kinase inhibitory effect in a warm-blooded animal in need of such treatment Thus 
the compounds of the present invention provide a method for the treatment of malignant cells 
characterised by inhibition of one or more of the erbB family of receptor tyrosine kinases. 
Particularly the compounds of the invention may be used to produce an anti-proliferati ve 
and/or pro-apoptotic and/or anti-invasive effect mediated alone or in part by the inhibition of 

15 erbB receptor tyrosine kinases. Particularly, the compounds of the present invention are 
expected to be useful in the prevention or treatment of those tumours that are sensitive to 
inhibition of one or more of the erbB receptor tyrosine kinases, such as EGFR and/or erbB2 
and/or erbB4 kinase that are involved in the signal transduction steps which drive proliferation 
and survival of these tumour cells. Accordingly the compounds of the present invention are 

20 expected to be useful in the treatment and/or prevention of a number of hyperproliferative 
disorders by providing an anti-proliferative effect. These disorders include, for example 
psoriasis, benign prostatic hyperplasia (BPH), atherosclerosis and restenosis and, in particular, 
eibB2 receptor tyrosine kinase driven tumours. Such benign or malignant tumours may affect 
any tissue and include non-solid tumours such as leukaemia, multiple myeloma or lymphoma, 

25 and also solid tumours, for example bile duct, bone, bladder, brain/CNS, breast, colorectal, 
endometrial, gastric, head and neck, hepatic, lung, neuronal, oesophageal, ovarian, pancreatic, 
prostate, renal, skin, testicular, thyroid, uterine and vulval cancers. 

According to this aspect of the invention there is provided a compound of die formula 
I, or a pharmaceutically acceptable salt thereof, for use as a medicament. 

30 Thus according to this aspect of the invention there is provided the use of a 

quinazoline derivative of tho formula I, or a pharmaceutically-acceptable salt thereof, as 
defined hereinbefore in the manufacture of a medicament for use in the production of an 
anti-proliferative effect in a warm-blooded animal such as man. 
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According to a further feature of this aspect of the invention there is provided a 
method for producing an anti-proliferative effect in a warm-blooded animal, such as man, in 
need of such treatment which comprises administering to said animal an effective amount of a 
quinazoline derivative of the formula I, or a pharmaceutically acceptable salt thereof, as 

5 hereinbefore defined. 

According to a further aspect of the invention there is provided a compound of the 
formula I, or a pharmaceutically acceptable salt thereof, for use in the production of an 
anti-proliferative effect in a warm-blooded animal such as man. 

According to a further aspect of the invention there is provided the use of a 

10 quinazoline derivative of the Formula I, or a pharmaceutically-acceptable salt thereof, as 
defined hereinbefore in the manufacture of a medicament for use in the prevention or 
treatment of those tumours which are sensitive to inhibition of erbB receptor tyrosine kinases, 
such as EGER and/or erbB2 and/or erbB4, that are involved in the signal transduction steps 
which lead to the proliferation of tumour cells. 

15 According to a further feature of this aspect of the invention there is provided a 

method for the prevention or treatment of those tumours which are sensitive to inhibition of 
one or more of the erbB family of receptor tyrosine kinases, such as EGFR and/or erbB2 
and/or erbB4, that are involved in the signal transduction steps which lead to the proliferation 
and/or survival of tumour cells in a warm-blooded animal, such as man, in need of such 

20 treatment, which comprises administering to said animal an effective amount of a quinazoline 
derivative of the Formula I, or a pharmaceutically-acceptable salt thereof, as defined 
hereinbefore. 

According to a further aspect of the invention there is provided a compound of the 
formula I, or a pharmaceutically acceptable salt thereof, for use in the prevention or treatment 
25 of those tumours which are sensitive to inhibition of one or more of the erbB family of 
receptor tyrosine kinases, such as EGFR and/or erbB2 and/or eibB4, that are involved in the 
signal transduction steps which lead to the proliferation and/or survival of tumour cells. 

According to a further aspect of the invention there is provided the use of a 
quinazoline derivative of the Formula I, or a pharmaceutically-acceptable salt thereof, as 
30 defined hereinbefore in the manufacture of a medicament for use in providing a EGFR and/or 
erbB2 and/or erbB4 kinase inhibitory effect. 

According to a further feature of this aspect of the invention there is provided a 
method for providing a EGFRand/or an erbB2 and/or an erbB4 kinase inhibitory effect in a 
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wann-blooded animal, such as man, in need of such treatment, which comprises administering 
to said animal an effective amount of a quinazoline derivative of the Fomiula I, or a 
pharmaceutically-acceptable salt thereof, as defined hereinbefore. 

According to a further aspect of the invention there is provided a compound of the 
5 formula I, or a pharmaceutically acceptable salt thereof, for use in providing a EGFRand/or an 
erbB2 and/or an erbB4 kinase inhibitory effect. 

According to a further aspect of the invention there is provided the use of a 
quinazoline derivative of the Formula I, or a pharmaceutically-acceptable salt thereof, as 
defined hereinbefore in the manufacture of a medicament for use in providing a selective 
10 erbB2 kinase inhibitory effect. 

According to a further feature of this aspect of the invention there is provided a 
method for providing a selective erbB2 kinase inhibitory effect in a warm-blooded animal, 
such as man, in need of such treatment, which comprises administering to said animal an 
effective amount of a quinazoline derivative of the Formula I, or a 
15 pharmaceutically-acceptable salt thereof, as defined hereinbefore. 

According to a further aspect of the invention there is provided a compound of the 
fomiula I, or a pharmaceutically acceptable salt tiiereof , for use in providing a selective erbB2 
kinase inhibitory effect. 

By "a selective erbB2 kinase inhibitory effect" is meant that the quinazoline derivative 
20 of formula I is more potent against erbB2 receptor tyrosine kinase than it is against other 
kinases. In particular the quinazoline derivative of formula I is more potent against erbB2 
receptor kinase than it is against EGFR tyrosine kinase. For example in a cellular assay (such 
as the H16N-2 assay described herein) the quinazoline derivative of formula I is at least 5 
times, preferably at least 10 times more potent against erbB2 receptor tyrosine kinase driven 
25 proliferation than it is against EGFR tyrosine kinase driven proliferation, as determined from 
the relative IC50 values 

According to a further aspect of the present invention there is provided the use of a 
quinazoline derivative of the Formula I, or a pharmaceutically-acceptable salt thereof, as 
defined hereinbefore in the manufacture of a medicament for use in the treatment of a cancer 
30 selected firom leukaemia, multiple myeloma, lymphoma, bile duct, bone, bladder, brain/CNS, 
breast, colorectal, endometrial, gastric, head and neck, hepatic, lung, neuronal, oesophageal, 
ovarian, pancreatic, prostate, renal, skin, testicular, thyroid, uterine and vulval cancer. 
According to a further feature of this aspect of the invention there is provided a 
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method for treating a cancer selected from selected from leukaemia, multiple myeloma, 
lymphoma, bile duct, bone, bladder, brain/CNS, breast, colorectal, endometrial, gastric, head 
and neck, hepatic, lung, neuronal, oesophageal, ovarian, pancreatic, prostate, renal, skin, 
testicular, thyroid, uterine and vulval cancer in a warm-blooded animal, such as man, in need 

5 of such treatment, which comprises administering to said animal an effective amount of a 
quinazoline derivative of the Foraiula I, or a pharmaceutically-acceptable salt thereof, as 
defined hereinbefore. 

According to a further aspect of the invention there is provided a compound of the 
formula I, or a pharraaceutically acceptable salt thereof, for use in the treatment of a cancer 

10 selected fh>m leukaemia, multiple myeloma, lymphoma, bile duct, bone, bladder, brain/CNS, 
breast, colorectal, endometrial, gastric, head and neck, hepatic, lung, neuronal, oesophageal, 
ovarian, pancreatic, pibstate, renal, skin, testicular, thyroid, uterine and vulval cancer. 

The anti-proliferative treatment defined hereinbefore may be applied as a sole therapy 
or may involve, in addition to the quinazoline derivative of the invention, conventional 

15 surgery or radiotherapy or chemotherapy. Such chemotherapy may include one or more of the 
following categories of anti-tumour agents: 

(i) antiproliferative/antineoplastic drugs and combinations thereof, as used in medical 
oncology, such as alkylating agents (for example cis-platin, carboplatin, cyclophosphamide, 
nitrogen mustard, melphalan, chlorambucil, busulphan and nitrosoureas); antimetabolites (for 

20 example antifolates such as fluoropyrimidines like 5-fluorouracil and tegafur, raltitrexed, 
methotrexate, cytosine arabinoside and hydroxyurea; antitumour antibiotics (for example 
anthracyclines like adriamycin, bleomycin, doxorubicin, daunomycin, epirubicin, idarubicin, 
mitomycin-C, dactinomycin and mithramycin); antimitotic agents (for example vinca 
alkaloids like vincristine, vinblastine, vindesine and vinorelbine and taxoids like taxol and 

25 taxotere); and topoisomerase inhibitors (for example epipodophyllotoxins like etoposide and 
teniposide, amsacrine, topotecan and camptothecin); 

(ii) cytostatic agents such as antioestrogens (for example tamoxifen, toremifene, 
raloxifene, droloxifene and iodoxyfene), antiandrogens (for example bicalutaraide, flutamide, 
nilutamide and cyproterone acetate), LHRH antagonists or LHRH agonists (for example 

30 gosereUn, leuprorelin and buserelin), progestogens (for example megestrol acetate), aromatase 
inhibitors (for example as anastrozole, letrozole, vorazole and exemestane) and inhibitors of 5 
a-reductase such as finasteride; 
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(iii) Agents which inhibit cancer cell invasion (for example metalloproteinase inhibitors 
like marimastat and inhibitors of urokinase plasminogen activator receptor function); 

(iv) other inhibitors of growth factor function, for example such inhibitors include growth 
factor antibodies, growth factor receptor antibodies (for example the anti-erbb2 antibody 

5 trastuzumab [Herceptin™] and the anti-erbbl antibody cetuximab [C225]) , famesyl 
transferase inhibitors, tyrosine kinase inhibitors and serine/threonine kinase inhibitors, for 
example inhibitors of the epidermal growth factor family (for example EGER family tyrosine 
kinase inhibitors such as li-(3-chloro-4-fluorophenyl)-7-methoxy-6-(3- 
morpholinopropoxy)quinazolin-4-amine (gefitinib, AZD1839), N-(3-ethynylphenyl)-6,7.- 

10 bis(2-methoxyethoxy)quinazolin-4-amine (erlotinib, OSI-774) and 6-acrylainido-N-(3-chloro- 
4-fluorophenyl)-7-(3-morpholinopropoxy)quinazolin-4-amine (CI 1033)), for example 
inhibitors of the platelet-derived growth factor family and for example inhibitors of the 
hepatocyte growth factor family; 

(v) antiangiogenic agents such as those which inhibit the effects of vascular endothelial 
15 growth factor, (for example the anti-vascular endothelial cell growth factor antibody 

bevacizumab [Avastin™], compounds such as those disclosed in International Patent 
Applications WO 97/22596, WO 97/30035, WO 97/32856 and WO 98/13354) and 
compounds that work by other mechanisms (for example linomide, inhibitors of integrin avP3 
function and angiostatin); 
20 (vi) vascular damaging agents such as Combretastatin A4 and compounds disclosed in 
Intemational Patent Applications WO 99/02166, WOOO/40529, WO 00/41669, WOO 1/92224, 
WO02/04434 and WO02/08213; 

(vii) antisense therapies, for example those which are directed to the targets listed above, such 
as ISIS 2503, an anti-ras antisense; 

25 (viii) gene therapy approaches, including for example approaches to replace aberrant genes 
such as aberrant p53 or aberrant BRCAl or BRCA2, GDEPT (gene-directed enzyme pro-drug 
therapy) approaches such as those using cytosine deaminase, thymidine kinase or a bacterial 
nitroreductase enzyme and approaches to increase patient tolerance to chemotherapy or 
radiotherapy such as multi-drug resistance gene therapy; and 

30 (ix) immunotherapy approaches, including for example ex-vivo and in-vivo approaches to 
increase the immunogenicity of patient tumour cells, such as transfection with cytokines such 
as interleukin 2, interleukin 4 or granulocyte-macrophage colony stimulating factor, 
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approaches to decrease T-cell anergy, approaches using transfected immune cells such as 
cytokine-transfected dendritic cells, approaches using cytokine-transfected tumour cell lines 
and approaches using anti-idiotypic antibodies. 

Such conjoint treatment may be achieved by way of the simultaneous, sequential or 
5 separate dosing of the individual components of the treatment. Such combination products 
employ the compounds of this invention within the dosage range described hereinbefore and 
the other pharmaceutically-active agent within its approved dosage range. 

According to this aspect of the invention there is provided a pharmaceutical product 
comprising a quinazoline derivative of the formula I as defined hereinbefore and an additional 
10 anti-tumour agent as defined hereinbefore for the conjoint treatment of cancer. 

Although the compounds of the Formula I are primarily of value as therapeutic agents 
for use in warm-blooded animals (including man), they are also useful whenever it is required 
to inhibit the effects of the erbB receptor tyrosine protein kinases. Thus, they are useftd as 
pharmacological standards for use in the development of new biological tests for the 
15 evaluation of the effects of inhibitors of cell cycle activity in laboratory animals such as cats, 
dogs, rabbits, monkeys, rats and mice , and in the search for new pharmacological agents. 

The invention will now be illustrated by the following non limiting examples in which, 
unless stated otherwise: 

(i) temperatures are given in degrees Celsius (*^C); operations were carried out at room or 
20 ambient temperature, that is, at a temperature in the range of 18-25°C; 

(ii) organic solutions were dried over anhydrous magnesium sulphate; evaporation of solvent 
was carried out using a rotary evaporator under reduced pressure (600-4000 Pascals; 
4.5-30mmHg) with a bath temperature of up to 60°C; 

(iii) chromatography means flash chromatography on silica gel; thin layer chromatography 
25 (TLC) was carried out on silica gel plates; 

(iv) in general, the course of reactions was followed by TIX! and / or analytical LC-MS, and 
reaction times are given for illustration only; 

(v) final products had satisfactory proton nuclear magnetic resonance (NMR) spectra and/or 
mass spectral data; 

30 (vi) yields are given for illustration only and are not necessarily those which can be obtained 
by diligent process development; preparations were repeated if more material was required; 
(vii) when given, NMR data is in the form of delta values for major diagnostic protons, given 
in parts per million (ppm) relative to tetramethylsilane (TMS) as an internal standard, 
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determined at 300 MHz using perdeuterio dimethyl sulphoxide (DMSO-de) as solvent unless 
otherwise indicated; the following abbreviations have been used: s, singlet; d, doublet; t, 
triplet; q, quartet; m, multiplet; b, broad; 

(viii) chemical symbols have their usual meanings; SI units and symbols are used; 
5 (ix) solvent ratios are given in volumeivolume (v/v) terms; and 

(x) mass spectra were run with an electron energy of 70 electron volts in the chemical 
ionization (CI) mode using a direct exposure probe; where indicated ionization was effected 
by electron impact (BO, fast atom bombardment (FAB) or electrospray (ESP); values for m/z 
aie given; generally, only ions which indicate the parent mass are reported; and unless 

10 otherwise stated, the mass ion quoted is (MH)* which refers to the protonated mass ion; 

reference to is to the mass ion generated by loss of an electron; and reference to M-H* is to 
the mass ion generated by loss of a proton; 

(xi) unless stated otherwise compounds containing an asymmetrically substituted carbon 
and/or sulphur atom have not been resolved; 

IS (xii) where a synthesis is described as being analogous to that described in a previous example 
the amounts used are the millimolar ratio equivalents to those used in the previous example; 
(xvi) the following abbreviations have been used: 
THF tetrahydrofuran; 
DMF Ar,iV-dimethylformamide; 
20 DMA iV,N-dimethylacetamide; 

NMP 1 -methyl-2-pyrrolidinone; 

DCM dichloromethane; 
DMSO dimethylsulphoxide; 

HATU 0-(7-Azabenzotriazol-l-yl)-N,N,N',N*-Tetramethyluromum 
25 Hexafluoro-Phosphate; 
DCE 1,2-dichloroethane; 
m-CPBA Mefa-Chloropeibenzoic acid; 

IPA Isopropyl alcohol; and 

ether diethyl ether. 



30 



xvii) where a synthesis is described as leading to an acid addition salt (e.g. HCl salt), the 
stoichiometry of the salt was not determined. Unless otherwise stated, all NMR data is 
reported on free-base material, with isolated salts converted to the ficee-base form prior to 
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characterisadon by treating a solution of the salt in aqueous methanol with a base such as 
ammonium hydroxide or sodium bicarbonate thereby precipitating the free base, or by 
chromatography on silica using an eluant containing a base such as ammonia. Alternatively 
the free base may be obtained by an extraction method wherein the compound is partioned 
5 between an organic solvent and a basic aqueous medium. The free base is then isolated from 
the organic medium by, for example evaporation of the organic solvent. 
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Example 1 

4-fl-Benzvlmdol-5-vlaimnoVS>(l-methvlDiDeridin-4-vloxv)auin^^ 

A solution of 4~chloro-5-(l-methylpiperidin-4-yloxy)quinazoline (0. 1 5 g) (reference 
example 2) and S-amino-l-benzylindole (0.12 g) in EPA (5 ml) (reference example 7.1) 
5 containing HCl in ether (IN, 0.54 ml) was heated at reflux for 1 hr. The solution was cooled 
and the resulting precipitate filtered to give the title compound as a yellow solid (0.1 15 g, 
46%); NMR spectrum (DMS0-d6) 2.2 - 3.6 (m, IIH), 5.5 (s, 2H), 6.6 (s, IH), 7.2 - 7.6 (m. 
IIH), 8.0 (m, IH), 8.1 (m, lEO: Mass spectrum MH'*'464. 

The procedure described above was repeated using the appropriate 4-chloroquinazoline . 
10 and aniline. Hius were obtained the compounds described below: 
Example 1.1 

4-f3-Chloro-4-phenoxvanilino^-S-a-methvlpip ftHHin>4->vlovY)qninaTO 

Obtained by reacting 4-chloro-5-(l-methylpiperidin-4-yloxy)quinazoline (reference 
example 2) and 3-chloro-4-phenoxyaniline (reference example 8) in 51% yield; NMR 
15 Spectrum (DMSO-d6) 1,90 (m, 2H), 2.17 (s, 3H), 2.20 (m, 4H), 2.65 (m, 2H), 4.78 (m, IH), 
6.94 (d, 2H), 7.10 (t, IH), 7.19 (d, IH), 7.24 (d, IH), 7.36 (t, 7.59 (dd, IH), 7.73 (t, IH), 
8.33 (d,lH), 8.56 (s, IH), 10.19 (s, IH^i Mass Spectrum MH^ 461. 
Example 1.2 

4-(3-Chloro-4>f(3>fluorobenzvloxv)a nilinn))-5-( l-methvlpiperidin-4-vloy y) 
20 hydrochloride 

Obtained by reacting 4-chloro-5-(l-methylpiperidin-4-yloxy)quinazoline (reference 
example 2) and 3-chloro-4-(3-fluorobenzyloxy)aniline (reference example 8.1) in 70% yield; 
NMRSpectmm (DMSO-d6) 1.90 (m, 2H), 2.11 (m, 2H), 2.17 (s, 3H), 2.26 (t, 2H), 2.61 (m, 
2H), 4.77 (m, IH), 5.23 (s, 2H), 7.11-7.34 (m, 6H), 7.39-7.53 (m, 2H), 7.69 (t, IH), 8.11 (d, 
25 IH), 8.49 (s, IH), 10.03 (s, IH); Mass Spectrum MH" 493. 
Example 13 

5>Q-Methvlpiperidin-4>YloxY)-4-(4-phenoxvaniline>auinazoline hydrochloride 

Obtained by reacting 4-chloro-5-(l-methylpiperidin-4-yloxy)quinazoline (reference 
example 2) with 4-phenoxyaniline in 41% yield; NMR spectrum (DMSO-d6) 2.2 - 2.5 (m, 
30 4H). 2.7 (s, 3H), 3.1 (m, 2H), 3.5 (m, 2H), 5.1 (m, 2H), 7.1 (d, 2H), 7.2 (m, 3H), 7.4 (m, 2H), 
7.6 (m, 2H), 7.7 (d, IH), 7.8 (d, IH), 8.0 (t, IH), 8.8 (s, IH): Mass sp ectmm MH^427. 



wo 03/040108 



PCT/GB02/04931 



-118- 

Example 1.4 

5»(l-Methvlpiperidm-4>'Vloxv>4-f4-pheDvlihioaniline)Qum 

Obtained by reacting 4-cWoro-5-(l-methylpiperidin-4-yloxy)quinazoline (reference 
example 2) with 4-(phenylthio)aniline in 57% yield; NMR spectrum (DMS0-d6) 2.3 - 2.5 (m, 
5 4H), 2.8 (s, 3H). 3.2 (m. 2H). 3.5 (m, 2H), 5.1 (m, IH), 7.4 (m, 7H). 7.6 (m, 2H), 7.8<d, IH), 
7.9 (d, IH). 8.0 (t, IH), 8.9 (s, IH); Mass spectrum NOT 443. 

4-fl-Benzenesulphonvlipdol-5-Y^a"^'"ftV^-fl-methYlpi^ ^^ 
hydrochloride 

10 Obtained by reacting 4-chloro-5-(l-methylpiperidin-4-yloxy)quinazoline (reference 

example 2) with 5-amino-l-benzenesulphonylindoIe (reference example 7) in 26% yield; 
NMR spectrum (DMSO-d6) 1.8 (m, 2H), 2.2 (s, 3H), 2.3 (m, 4H), 2,6 (m, 2H), 4.8 (m, IH), 
6.9 (d, IH), 7.2 (d, IH), 7.3 (d, IH), 7.6 (m. 3H), 7.7 (m, 2H), 7.8 (d, IH), 8.0 (m. 3H), 8.2 (s, 
IH), 8.5 (s, IH); Mass spectrum MH*" 514. 

15 Example 1.6 

4-f 3-ChlorO'4-(3-pvridvloxv)anilinn)-.S-(1 -methvlpiperid iii>4-YloxY )aumazoliDe ; 
hydrochloride 

Obtained by reacting 4-chloro-5-(l -methylpipeTidin-4-yloxy)quinazoline (reference 
example 2) and 3-chloro-4-(pyridyl-3-oxy)aniline (reference example 5) in 17% yield; NMR 
20 spectrum fDMSO-d6, 373K) 2.2-2.5 (m, 2H), 2.5-2.8 (m, 2H), 2.8 (s, 3H), 2.8-3.6 (m, 4H), 5.0 
(m, IH), 7.2-7.3 (d, IH), 7.3-7.35 (d, IH), 7.35-7.5 (m, 3H), 7.7-7.75 (dd, IH), 7.75-7.85 (t, 
IH), 8.3 (d, IH), 8.4 (d, 2H), 8.5 (s, IH), 9.9 (bs, IH), 10.3-10.5 (bs, IH); Mass spectmm Mtf* 
462. 

Example 1,7 

. 25 4-f3-giloro-4-(3-fluorophenoxY)anilipo)-5-(l-methYlpiperidm-4-vloxv>qm^ 
hydrochloride 

Obtained by reacting 4-chloro-5-(l-methylpiperidin-4-yloxy)quinazoline (reference 
exanq[)le 2) and 3-chloro-4-(3-fluorophenoxy)aniline (reference example 5.1) in 35% yield; 
NMR spectrum (DMS0.d6, 373K) 2.2 - 2.5 (m, 2H), 2.5 - 2.8 (m, 2H), 2.8 (s, 3H), 2.8 - 3.6 
30 (m, 4H), 5.0 (m, IH). 6.75 - 6.8 (dd, IH), 6.8 - 6.85 (dt, IH), 6.92 - 7.02 (td, IH), 7.2 - 7.25 (d, 
IH). 7.25 - 7.35 (d,lH), 7.4 - 7.45 (m, 2H), 7.7 - 7.8 (dd, IH), 7.8 - 7.85 (t. IH), 8.3 (s, IH), 
8.6 (s. IH), 9.9 - 10.1 (bs, IH), 10.4 - 10.6 (bs, IH); Mass spectrum MH^ 479. 
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Example 1>8 

3- CMoro-4-f23-difluoroDhenoxv)aiiilino)-5-fl-methvlpiperidm-4-vio^^ 
hydrochloride 

Obtained by reacting 4-chloro-5-(l-methylpiperidin-4-yloxy)quinazoline (reference 
5 exanq)Ie 2) and 3-cMoro-4-(23-difluorophenoxy)aniline (reference example 5.2) in 67% 
yield; NMR spectrum (DMS0-d6, 373K) 2.3 - 2.4 (m. 2H), 2.5 - 2.6 (m, 2H), 2.8 (s, 3H), 3.0 - 
3.6 (m, 4H), 5.0 (m, IH). 6.8 - 6.9 (m. IH). 7.15 - 7.25 (m, 2H), 7.3 - 7.35 (d, IH). 7.45 - 7.5 
(d, IH), 7.7 - 7.75 (dd, IH), 7.75 - 7.85 (t, IH). 8.32 - 8.35 (d, IH), 8.6 (s, IH), 10.0 (bs, IH); 
Mass spectrum MH*" 497. 
10 Example 1.9 

4- (3-Qiloro-4-(2-PYrimidinvloxv)aniluio)-5-(l-methvlpiperidin-4-Yloxy)q 
hydrochloride 

Obtained by reacting 4-chloro-5-(l-niethylpiperidin-4-yloxy)quinazoline (reference 
example 2) and 3-chloro-4-(2-pyrimidinyloxy)aniline (ex Bionet Ltd) in 90% yield; NMR 
15 spectrum (DMSO-d6, 373K) 2.2 - 2,4 (m, 2H), 2.4 - 2.6 (m, 2H). 2.8 (s, 3H), 3.0 - 3.6 (m, 4H), . 
5.0 (m, IH), 7.25 - 7.3 (t, IH), 7.3 - 7.35 (d, IH), 7.38 - 7.42 (d, IH), 7.45 7.5 (d, IH), 7.7 - . 
7.78 (dd, IH), 7.78 - 7.82 (t, IH), 8.25 (d, IH), 8.6 (s, IH), 8.66 (s, IH), 8.68 (s,lH), 10.0 (bs, 
IH): Mass spectrum MH^ 463. 
Example 1.10 

20 4-(3-Chloro-4-(2-thenovl)anilino)- 5-(l-methylpiperidm-4-yloxy)auinazolme 
hydrochloride 

Obtained by reacting 4-chloro-5-(l-methylpiperidin-4-yi6xy)quinazoline (reference 
example 2) and 3-chloro-4-(2-thenoyl)aniline (prepared using the method of Example 15(6) of 
WO 96/151 18) in 53% yield; NMR Spectrum pMSO-d6) 2.2 - 2.6 (m, 4H), 2.8 (s, 3H), 3.0 - 
25 3.6 (m, 4H), 5.0 - 5.1 (m, IH), 7.25 (t, IH), 7.3 - 7.4 (m, IH), 7.45 (d, IH), 7.55 (d, IH), 7.6 
(d, IH), 7.75 - 7.85 (m, 2H). 8.2 (d, IH), 8.4 (d. IH), 8.65 (s, IH): Mass Soectmm MH^ 477, 
479. 

30 
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Example lAl 

4-(3-Chloro-4-(( l-methvl-ljg-imida2oI-2-vl)methoxv)aiMlino)- 5-Q-methvlpiperidy[n-4- 

Yloxv)auinazoline hydrochloride 

Obtained by reacting 4-chloro-5-(l-methylpiperidin-4-yloxy)quinazoline (reference 
5 example 2) and 3-chloro-4-((l-methyl-ljfir-imidazol-2'-yl)methoxy)anUine (prepared using the 

method of Example 15(24) of WO 96/15118) in 44% yield; NMR Spectrum (DMS0-d6) 2,2 - 

2.6 (m, 4H), 2.8 (s. 3H), 3.1 - 3.6 (m, 4H), 3.75 (s. 3H), 4.9 - 5.0 (m, IH), 5.25 (s, 2H), 6.9 (s. 

IH), 7.2 (s, IH), 7.25 (d, IH), 7.35 (d, IH), 7.4 (d, IH), 7.55 (dd, IH), 7.75 (t, IH), 8.15 (d . 

IH), 8.5 (s, IH), 9.8 (bs, IH); Mass Spectmm M-H" 477. 
10 Example 1.12 

4-(3-CMoro-4-(N-(2-pvridYlmetfavl)aipmo)aiulmo)-5-(l-met^^ 

vloxv)qutoazoline hydrochloride 

Obtained by reacting 4-chloro-5-(l-methylpiperidin-4-yloxy)quinazoline (reference 

example 2) and 3-Chloro-4-(N-2-pyridyhnethyl)aniino)aniline (reference example 9.1) in. . 
15 46% yield; ISIMR Spectrum (DMS0-d6) 1.90 (m, 2H), 2.15 (m. 2H), 2.20 (s. 3H), 2.30 (m, 

2H), 2.61 (m, 2H), 4.50 (d. 2H), 4.79 (tt, IH). 6.23 (ti IH), 6.63 (d, IH), 7.19 (d, IH); 7.23 - 

7.35 (m, 3H), 7.36 (d, IH), 7.68 (d, IH), 7.77 (ddd, IH), 7.96 (d, IH), 8.44 (s, IH), 8.57 (d, 

IH), 9.90 (s, IH); Mass Spectrum MH*" 475. 

Example 1.13 

20 5-(l-Methvlpiperidin-4-vloxy)-4-(3-methvl-4-rN-(2- 
PYridvhnethyl)amipo1anilino)quipazolioe hydrochloride 

Obtained by reacting 4-chloro-5-(l-methylpiperidin-4-yloxy)quinazoline (reference 
example 2) and 3-methyl-4-P^-(2-pyridylmethyl)amino]aniline (reference example 5.3) in 
53% yield; NMR Spectrum (DMS0-d6) 2.27 (s, 3H), 2.30 (m. 2H), 2.50 (m, 2H), 2.75 (s, 3H), 
25 3.15 (m, 2H), 3.55 (m, 2H), 4,52 (s, 2H), 5.10 (m, IH), 6.43 (d, IH), 7.27 (d, IH), 7.32 (dd, 
IH), 7.37-7.55 (m, 4H), 7.81 (dd, IH), 7.91 (dd, IH), 8.59 (d, IH), 8.75 (s. IH), 10.3 - 10.6 (d, 
IH), 11.15 (bs, IH): Mass Spectrum MH^ 455. 
Example 1.14 

4-f3-ChIoro-4-fN-methyl-N-f2-Pvridy i)aiiiinn]n nilino-5-(l-methvlpiperidin-4- 
30 yloxv)auinazoline hydrochloride 

Obtained by reacting 4-chloro-5-(l-methylpiperidin-4-yloxy)quinazoline (reference 
example 2) and 3-chloro-4-[N-methyl-N-(2-pyridyl)amino]aniIine (reference example 5.4) in 
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85% yield; NMR Spectrum (DMS0-d6) 2.25 (m, 2H), 2.40 (m, 2H), 2.79 (s, 3H), 3.20 (m, 
2H), 3.40 (s, 3H), 3.57 (m, 2H), 5.00 (m, IH), 6.24 (d. IH). 6.66 (dd, IH), 7.36 (d, IH), 7.40 - 
7.50 (m. 3H). 7.76 (d, IH), 7.80 (dd, IH), 8.15 (d. IH), 8.38 (d. IH), 8.64 (s, IH). 9.85 - 10.25 
(d, IH), 10.60 - 10.90 (d, IH); Mass Spectrum Nflf 475. 
5 Kimmple 1.15 

4-f3.ailoro-4 -f?^ PY^HyliimfafttonilinnV5.fl-methY lpiperidin-4-vloCTkiuiiiaM 
hvdrocMoride 

Obtained by reacting 4-cMoro-5-(l-methylpiperidin-4-yloxy)quinazoline (refugee 
«raiiq>Ie 2) and 3-chloro-4-(2-pyridylaniino)aniline (reference example 5^ in 89% yield; 
10 NMR Spectrum CDMS0-d6) 2.22 (m, 2H), 2.45 (m, 2H), 2.77 (s, 3H), 3.20 (m, 2H), 3.55 (m, •■■ 
2H), 4.90-5.15 (m, IH), 6.77 (dd, IH), 6.97 (d, IH), 7.37 (d, IH), 7.41 (d, IH), 7.53 (d, IH), 
7.60 (ddd, IH), 7.80 (dd, IH), 8.00 (d, IH), 8.09 (d, IH), 8.27 (d, IH), 8.50 (s, IH), 8.63 (s, 
IH), 9.85 - 10.20 (d, IH), 10.65 - 1 1.00 (d, IH); Mass Spectrum MH* 463. 
Example 1.16 

15 S.fl-Methvlpiperidin-4-vIoxv)-4-(3-methYl-4-(2-PYridvlamii io'>anilino)aiiipazoltoe 
hydrochloride 

Obtained by reacting 4-chloro-5-(l-methylpiperidin-4-yloxy)quinazoline (reference 
example 2) and 3-methyl-4-(2-pyridylamino)aniline (reference example 5.6) in 86% yield; 
NMR Spectrum (DMSO-d6) 2.27 (m, 5H), 2.50 (m, 2H), 2.77 (s, 3H), 3.20 (m, 2H), 3.55 (m, 
20 2H), 5.01 (m, IH), 6.66 (dd, IH), 6.72 (d, IH), 7.31 (d, IH), 7.38 (d. IH), 7.52 (dd, IH), 7.55 
(d, IH), 7.67 (d, IH), 7.70 (s. IH), 7.77 (dd, IH), 8.03 (d, IH), 8.26 (s, IH), 8.54 (s, IH), 10.01 
(s, IH), 10.80 (s, 1IT>: Mass Spectrum MHt 441. 
Example 1.17 

4.r3.Methvl-4-rN-methvl.N.(2-DYridvnaminolaniMno-5-(l-me thvlpiperidin-4-vloxv)- 

25 qninazoline hydrochloride 

Obtained by reacting 4-chloro-5-(l-methylpiperidin-4-yloxy)quinazoline (reference 
example 2) and 3-methyl- 4-[N-methyl-N-(2-pyridyl)ainino]aniline (reference example 5.7) 
in 73% yield; NMRSpectnmi (DMS0-d6) 2.12 (s, 3H), 2.28 (m, 2H), 2.50 (m, 2H), 2.78 (s, 
3H), 3.18 (m, 2H), 3.31 (s, 3H), 3.55 (m, 2H), 5.03 (m, IH), 6.11 (d, IH), 6.61 (dd, IH), 7.24 
30 (d, IH), 7.34 (d, IH), 7.40 (dd, IH), 7.41 (d, IH), 7.79 (dd, IH), 7.82 (s, IH), 7.85 (d. IH), 
8.13 (d, IH), 8.58 (s, IH), 10.13 (bs, IH), 10.82 (s, IH): Mass Snectmm MH^ 455.6. 
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Example 1.18 

4-f3-Chlon>-4-(f3-fluorophenvl8 minn)methyl)anilino)-5 -(l>mea^^ 
vloxv)auinazoline hydrochloride 

Obtained by reacting 4-chlora-5-(l-methylpiperidin-4-yloxy)quinazoline (reference 
5 example 2) and 3-chloro-4-{(3-fluorophenylamino)methyl)aniline (reference example 10) in 
54% yield; NMR Spectrum (DMS0-d6) 1.93 (m, 2H). 2.15 (m, 2H), 2.19 (s, 3H), 2.27 (m, 
2H), 2.66 (m. 2H), 4.33 (d, 2H), 4.80 (tt, IH), 6.32 (dd, IH), 6.36 (dd, IH), 6.60 (t, IH), 7,09 
(ddd, IH), 7.27 (d, IH), 7.38 (d, IH), 7.42 (d, IH), 7.52 (dd. IH), 7.75 (dd, IH). 8.28 (d, IH), 
8.S9 rs. Iffii Mass Spectrum Nflf 494.5. 

10 Example L19 

4-f3-CMoro-4-(8-auinolvlthio)anilinn)-5-(1-methvlpiperidin-4-v^^ 

hydrochloride 

Obtained by reacting 4-cWoro-5-(l-methylpiperidin-4-yloxy)quinazoline (reference 
example 2) and 3-chloro-4-(8-quinolylthio)aniline (reference example 11) in 61% yield; Mass 
15 spectrum MHT 528. 
Example 2 

4-(3-Chloro-4-(fl-methyI-/»^-imidazol-2-ynthio)anilmoV5-a-methvlpiTC^ 
yloxy)qumazoline 

To a solution of 4-chIoro-5-(l -methylpiperidin-4-yIoxy)quinazoline (reference 
20 example 2) (100 mg) and 3-chloro-4-((l-methyHif-imida2ol-2-yl)thio)aniline (obtained as 
described in example 10 of WO 96/15118) (86 mg) in DMA (4 ml) was added 1.0 M HCl in . 
diethyl ether (1.0 ml) and the resulting slurry heated at 80°C for 1 hour. The reaction mixture 
was then cooled to room temperature, diluted with acetone and the product filtered off. This 
soUd was purified by column chromatography, eluting with DCM/methanol/880 NH4OH 
25 (100/8/1), to give the title compound (1 16 mg, 67%); NMR spectrum (CDCI3) 2.00 (m, 2H), 
2.30 (m, 4H), 2.33 (s, 3H), 2.81 (m, 2H), 3.69 (s, 3H), 4.63 (m, IH), 6.83 (d, IH), 6.92 (d, IH), 
7.11 (d, IH), 7,22 (s, IH), 7.40 (dd, IH), 7.45 (d, IH). 7.62 (t, IH), 8.12 (d, IH), 8.65 (s, IH), 
10.14 (s, IH): Mass spectrum Mtt 481. 

The procedure described above was repeated using the appropriate 4-chloroquinazoline 
30 andaniUne. Thus were obtained the compounds described below: 
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Example 2,1 

4>(3-CMoro-4>(2-DvridYloxv)amlino)-5-fl-methvlpiperid in-4-Y^ 

Obtained by reacting 4-chloro-5-(l-methylpiperidin^yloxy)quinazoline (reference 
example 2) and 3-chloro-4-(2-pyridyloxy)aniline (obtained as described in example 15 (12) of 
5 WO 96/15118) in 65 % yield; NMR spectrum (DMSO-d6) 1.85 - 1.97 (m, 2H), 2.12 - 2.34 (m, 
7H), 2.63 - 2.75 (m, 2H), 4.80 (m, IH), 7.08 - 7.15 (m, 2H), 7.27 (d, IH), 7.43 - 7.49 (m, 2H), 
7.62 (dd. IH), 7.75 (t, IH), 7.85 - 7.90 (m, IH), 7.99 • 8.12 (m, IH). 8.28 (d, IH), 8.58 (s, IH), 
10.22 (bs, IH); Mass spectrum MH^ 462. 
Example 2.2 

10 S-a-Methvlp^pi^ridin-4-vloxv)4-f3-methvl-4-(2-Pvri dvlmeft^ 

Obtained by reacting 4-chloro-5-(l-methylpiperidin-4-yloxy)quinazoline (reference • 
example 2) and 3-methyl-4-(2-pyridybnethoxy)aniline (Example 13 of WO 96/15118) in 48% 
yield; NMR spectrum (DMS0-d6) 1.82 - 1.97 (m, 2H), 2.10 - 2,20 (m, 2H), 2.20 (s, 3H), 2.23 - 
2.36 (m, 5H), 2.56 - 2.68 (m, 2H), 4.80 (m, IH), 5.20 (s, 2H), 7,04 (s, IH). 7.22 (d, IH), 7,29 - 

15 7.41 (m, 2H), 7.50 - 7.60 (m, 3H). 7.70 (t, IH), 7.87 (t, IH), 8.47 (s, IH), 8.60 (m, IH), 9.99 (s, 
IH); Mass spectrum MH* 456. 
Example 3 . 

5-fl-ferr-Butoxvcarbonvlpiperidm-4-vloxv)- 4-(3-chloro-4-(3- 
flaorobenzvloxv)apilino)auipazoline 

20 Di-i50-propylethylamine (0,234 g), 5-(l-rert-butyloxycarbonylpiperidin-4-yloxy)-4- 

chloroquinazoline (0.218 g) (reference example 2.1) and 3-chloro-4-(3- 
fluorobenzyloxy)aniline (0.162 g) (reference example 8.1) in DMA (10 ml) were heated at 
90^C for 1,5 hours. The reaction was cooled, concentrated in vacuo and the residue purified by 
chromatography (using DCM to DCM-5% methanol as eluent) to give the title compound as a 

25 yellow solid (0.325 g, 94%); NMR spectrum (DMS0-d6) 1.40 (m, 9H), 1,79 (m, 2H), 2.14 - 
2.22 (m, 2H), 3.15 (m, 2H), 3.84 (m, 2H), 4.94 (m, IH), 5.26 (s, 2H), 7.17 (m, IH), 7.22 - 7.37 
(m, 5H), 7.43 - 7.54 (m, 2H), 7.73 (t. IH). 8.12 (d, IH), 8.51 (s, IH), 9.96 (s, IH); Mass 
spectmmM H^ 579. 

The procedure described above was repeated using the appropriate 4-chloroquinazoline . 
30 and aniline. Thus were obtained the compounds described below: 



wo 03/040108 



-124- 



PCT/GB02/04931 



Example 3.1 

4"f3-Cailoro-4-fl.5-HimethYlpwazol-3-Ylmethoxv)an ilino)-^ 
vIoxY)auina2oline 

Obtained by reacting 4-chloro-5-(l-methylpiperidin-4-yloxy)quinazoline (reference example 
5 2) with 3-(2-chloro-4-aminophenoxymethyl)-l,5-dimethylpyrazole (reference example 83) in 
IPA in 31% yield; NMRsoectrum (DMSO-d6) 2.0 (m, 2H), 2.1 - 2.2 (m, 5H), 2.2 - 2.3 (m, 
5H), 2.6 (m, 2H), 3.6 (s, 3H), 4.8 (m, IH), 5.0 (s, 2H), 6.1 (s, IH), 7.3 (d, IH), 7.3 (m, 2H), 7.5 
(dd. IH), 7.7 (t. IH), 8.1 (d, IH), 8,5 (s, IH), 10.0 (s. IH); Mass spectrum MH" 493. 
Example 3>2 

10 4■f3-CMoro^4^fl-methvlpvrazo^3■vlmethoxvlanilino)■5■a^meth^^^ 
vloxv)attinazolihe 

Obtained by reacting 4-chloro-5-(l-methylpiperidin-4-yloxy)quinazoline (refa*ence 
example 2) with 3-(2-chloro-4-anunophenoxymethyl)-l-methylpyrazole (reference example 
8.4) in IPA in 35% yield; NMR spectrum (DMS0-d6) 1.9 (m, 2H), 2.1 (m, 2H). 2.2 (s, 3H), 
15 2.3 (m, 3H), 2.6 (m, 2H), 3.8 (s, 3H), 4.8 (m, IH), 5.1 (s, 2H), 6.3 (d, IH), 7.2 (d, IH), 7.3 (m, 
2H), 7.5 (m, IH), 7.7 (m, 2H), 8.1 (d, IH), 8.5 (s, IH), 10.0 (bs, IH); Mass spectrum MH" 479.- 
Example 3.3 

4-(3-Chloro-4-((3-methvlisoxazol-5-Yl>methoxY )a"'ll"»)-5 -Q-m^^ 
vloxv)auinazoMne 

20 Obtained by reacting 4-chloio-5-(l-methylpiperidin-4-yloxy)quinazoline (reference 

example 2) with 5-(2-chloro-4-aminophenoxymethyl)-3-methylisoxazole (reference example 
93) in IPA in 63% yield; NMR spectrum (DMSO-d6) 1.9 (m, 2H), 2.1 (m, 2H), 2.2 (s, 3H), 
2.2 (s, 3H), 2.26 (m, 2H), 2.6 (m, 2H), 3.8 (s, 3H), 4.8 (m, IH), 5.3 (s, 2H), 6.5 (s, IH), 7.2 (d, 
IH), 7.3 (d, 2H), 7.5 (m, IH), 7.7 (t, IH), 8.1 (d, IH), 8.5 (s, IH), 10.0 (bs, IH); Mass 

25 SEectojmMH*'480. 
Example 4 

4"(4-(Azepan-l>vlcarbonyl)-3-cMoroapilino)-5-(l-methvlpip€ridm>4-vloxv)aum^ 

Sodium hydride (60% dispersion in oil, 20 mg) was added to 4-hydroxy-l- 
methylpiperidine (46 mg) in DMA (0.5 ml) and the reaction stirred at 40''C for 30 minutes. 4- 
30 (4-(Azepan-l-ylcarbonyl)-3-chloroanilino)-5-fluoroquinazoline hydrochloride (reference 
example 4) (43.5 mg) was added and the reaction heated at 130^C for 3 hours. The reaction 
was quenched by addition of a few drops of water, then concentrated in vacuo. The residue 
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was purified by chromatography (using DCM-2% methanohc anmionia to DCM-5% 
methanolic ammonia as eluent) to give the title compound as a white solid (66 mg, 67%); 
NMR spectrum (DMS0-d6) 1.55 (bs, 6H), 1.73 (bs, 2H), 1.88 - 1.97 (m, 2H), 2.14 - 2.22 (m, . 
5H). 2.26 (t, 2H), 2.64 - 2.74 (m, 2H), 3.23 (s, 2H), 3.58 (d, 2H), 4.80 (m, IH), 7.27 (d, IH), 
5 7.37 (d, IH), 7.39 (d, IH), 7.64 (dd, IH), 7.76 (t, IH), 8.27 (d, IH), 8.62 (s, IH), 10.28 (s, IH);. 
Mass spectrum Mrf" 494. 

The procedure described above was repeated using the appropriate 5-fluoroquinazoline *• 
and alcohol. Thus was obtained the compound described below: 
Example 4,1 

10 4-a-(3-Wttorobenzvmndazol-5-vlaminoV5-(l-metb YlpippHdin- ^^^^ 

Obtained by reacting 4-(l-(3-fluorobenzyl)indazol"5-ylaniino)-5-fIuoroquinazoline 
hydrochloride (reference example 4,1) with 4-hydroxy-l-methylpiperidine in 41 % yield; 
NMR spectrum (DMSO-d6) 1.87 - 1.97 (m, 2H), 2.02 - 2.30 (m, 5H), 2.27 (m, 2H), 2.58 - 2.67 
(m, 2H), 4.82 (m, IH), 5.68 (s, 2H), 7.02 - 7.12 (m, 3H), 7.23 (d, IH), 7.31 - 7.38 (m, 2H), 7.54 
15 (dd, IH), 7.68 - 7.77 (m, 2H), 8.15 (s, IH), 8.37 (d, IH), 8.48 (s, IH), 10.19 (s, IH); 
spectrum MH^ 483. • 
Example 4.2 

4-(3-Chloro-4-f3"fluorobenzvloxy)anilino)-5-(tetrahvdropvran-4-vloxv)auin 

Obtained by reacting 4-(3-chloro-4-(3-fluorobenzyloxy)anilino)-5-fluoroquinazoline 
20 (reference example 33) and tetrahydropyran-4-ol in 53% yield; NMR spectrum 1.80 - 1.95 (m^ 
2H), 2.20 (m, 2H), 3.55 (dt, IH), 3.90 (dt, IH), 4.95 (m, IH), 5.24 (s, 2H), 7.16 (dt, IH), 7.20 - 
7.35 (m, 5H), 7.40 - 7.53 (m, 2H), 7.70 (t, IH), 8.17 (d, IH), 8.50 (s, IH), 10.03 (bs, IH); Mass 
Spectrum M^ 480. 
Example 4.3 

25 4-(3-Chloro-4-(3-fluorobenzvIoxv)aiiaino)-5-(l-methvlpvrrolidm -3-vIoxv)auina^^ 

Obtained from 4-(3-chloro-4-(3-fluorobenzyloxy)anilino)-5-fluoroquinazoline 
(reference example 33) and 3-hydroxy-l-methylpyrrolidine in 50% yield; NMR spectrum 
1.92 (m, IH), 2.22 (m, IH), 2.38 (m + s, 4H), 2.50 (m, IH), 3.00 (dt, IH), 3.17 (d, IH), 5.23 (s, 
2H), 5.32 (m, IH), 7.15 (m, 2H), 7.23 - 7.37 (m, 4H), 7.43 (m, IH), 7.70 (t, IH), 7.77 (dd, IH), 
30 8.08 (d, IH), 8.52 (s, IH), 10.40 (bs, Iffl: Mass Spectrum 479. 
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Example 4.4 

4-(3-CMoro-4-(3-fluorobenzvloxv)aniUno)-5-(tetrahvdrof^ 

Obtained from 4-(3-<:hloro-4-(3-fluorobenzyloxy)anilino)-5-fluoroquinazoline 
(reference example 33) and 3-hydroxytetrahydrofuran in 64% yield; Mass Spectrum 466. 
5 Example 5 

4*(4-(2-Bromobeiizvloxv)"3"C l'lni^ftnlli no)-S'(l-methvlpiperidl n»4-Ylft^ 

Potassium carbonate (290 mg) was added to a mixture of 2-bromobenzylchloride (128 
mg) and 4-(3-chlorx>-4-hydioxyaiuHno)-5-(l-methylpiperidin-4-yloxy)qd 
hydrochloride (reference example 4^) in DMF (IS ml). The mixture was stined at room 

10 temperature overnight. The reaction mixture was then concentrated in vacuo and the residue 
purified by chromatography using 0-4% methanolic ammonia in DCM as eluent to afford the i 
title compound as a pink solid (90 mg, 31%); NMR Spectrum (DMS0-d6) 1.90 (m, 2H), 2.11 
(m, 2H), 2.17 (s, 3H), 2.26 (m, 2H), 2.61 (m, 2H), 4.78 (m, IH), 5.21 (s, 2H), 7.20 - 734 (m, 
4H), 7.42 - 7.54 (m, 2H), 7.61 - 7.73 (m, 3H), 8.13 (d, IH), 8.50 (s, IH), 10.05 (bs, IH); Mm 

15 spectrum MH*^ 555. 

The procedure described above was repeated using the appropriate 4-- 
hydroxyanilinoquinazoline and alkyl halide or mesylate. Thus were obtained the compounds 
described below: 
Example 5.1 

20 4-(3-CMoro-4-(l^,5"tMadiazol-3-vlmethoxv)ani llnft)-.S-(1- methvlpiperidin 
vloxv)quinazoline 

Obtained by reacting 4-(3-chloro-4-hydroxyaniUno)-5-(l-methylpiperidin-4- 
yloxy)quinazoline hydrochloride (reference example 4.2) and 3-bromomethyl-l ,2,5- 
thiadiazole (obtained as described in /. Heterocycl, Chem. 1984, 27, 1157-60); NMR 
25 Spectrum (DMS0-d6) 1.8 - 2.0 (m, 2H), 2.05 - 2.4 (m, 7H), 2.5 - 2.7 (m, 2H), 4.7 - 4,8 (m, 
IH), 5.55 (s, 2H), 7.2 (d, IH), 7.35 (d, 2H), 7.5 (d, IH), 7.7 (t, IH), 8.15 (s, IH), 8.5 (s, IH), 
8.95 (s, IH); Mass Spectrum MH** 483. 
Example 5.2 

4-(4-Benzvloxv-3"fluon)aniMnol-5-Q-methvlplperidin-4-vloxv)auinazoline 

30 Obtained by reacting 4-(3-'fluoro-4-hydroxyanilino>5-(l-methylpiperidin-4- 

yloxy)quinazoline hydrochloride (reference example 43) and benzyl chloride in 22% yield; 
Mass Spectrum MH* 459. 



wo 03/040108 



-127- 



PCT/GB02/04931 



Example 5.3 

4-(3-Iluoro-4-(2-fluorobenzYloyY)^"^^'"'^^-5-(l-inethvlpiperidin-4-vto 

Obtained by reacting 4-(3-fluoro-4-hydroxyanilino)-5-(l-methylpiperidin-4- 
yloxy)quinazoline hydrochloride (reference example 4.3) and 2-fluorobenzyl chloride in 37% 
5 yield: Mass Spectrum KCT 477, 
Example 5 A 

4-f4-(2.6-DifluorobepzvloxvV3-fluoroanilinoV5-(l"methvlpiperidm-^^ 

Obtained by reacting 4-(3-fluoro-4-hydroxyanilino)-5-(l-methylpiperidin-4- 
yloxy)quinazoline hydrochloride (reference example 4.3) and 2,6-difluorobenzyl chloride in 
10 27% yield: Mass Spectrum M-lt 493. 
Example 53 

4"t4>(2"CVanobenzvlDxv)-3-fl "fti^a"lHn o)-5'(l"methYlpiperidip-^^^ 

Obtained by reacting 4-(3-fluoro-4-hydroxyanilino)-5-(l-methylpiperidin-4- 
yloxy)quinazoliiie hydrochloride (reference example'43) and 2-cyanobenzyl chloride in 12% 
15 yield: Mass Spectrum MH*' 484. 
Example 5.6 

4-(3-Fluoro-4-f2-PYrldvlmethoxv)apilmo)-5-(l"methylpiperidiD-4-vlQxv)qumaTO^ 

Obtained by reacting 4-(3-fluoro-4-hydroxyanilino)-5-(l-methylpiperidin-4- 
yloxy)quinazoline hydrochloride (reference example 4.3) and 2-picolyl chloride 
20 hydrochloride in 1 1% yield; Mass Spectrum Mit 460. 
Example 5.7 

4-f3-Fluoro-4-f5>methvlisoxazol-3-vlmethoxv)0 nilino)-5-f l-methvlpiperi 
vloxv)quinazoline 

25 Obtained by reacting 4-(3-fluoro-4-hydroxyanilino)-5-(l-methylpiperidin-4- 

yloxy)quinazoline hydrochloride (reference example 4.3) and 5-methyl-3- 
chloromethylisoxazole in 38% yield; Mass Spectrum Mff*^ 464. 
Example 5.8 

4-f3-Chloro-4'>(3,4-diflnorobenzvloxY)anilmoV5-a-methvlpiperidin-4-^^ 

30 Obtained by reacting 4-(3-chloro-4-hydroxyanilino)-5-(l -methylpiperidin-4- 

yloxy)quinazoline hydrochloride (reference example 4.2) and 3,4-difluorobenzyl chloride in 
53% yield; Mass Spectrum MH*" 511. 
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Example 5.10 

4-(3-(aiorO'4-fisoxazol-3-vlmethoxv)anamo)-5-(l-methvlpiperidin-4-vl^ 

Obtained by reacting 4-(3-chloro-4-hydroxyanilino)-5-(l"methylpiperidin-4- 
yloxy)quinazoline hydrochloride (reference example 4.2) and 3-chloromethylisoxazole 
5 (reference example 31) in 7 1 % yield; Mass Spectrum MKT 466. 
Example 5.11 

4-G-Chloro-4-(5-methvlisoxazol'3-vlmethoxv)anilino)-5-(tetrahvdropvra^ 
vloxy)quinazoline 

Obtained by reacting 4-(3-chloro-4-hydroxyaiulino)-5-(tetrahydropyran-4- 
10 yloxy)quinazoline (reference example 42) and 3-chIoromethyl-5-methylisoxazoIe in 44% 
yield; NMR Spectrum (DMSO-d6) 1.8 - 1.94 (m, 2H), 2.14 - 2.25 (m, 2H), 2.41 (s, 3H), 3.54 
(dt, 2H), 3.91 (dt, 2H), 4.91 - 5.01 (m, IH), 5.25 (s, 2H), 6.34 (s, IH), 7.23 - 7.26 (m, 3H), 7.51 
(dd, lH),7.72(t, IH), 8.16 (d, IH), 8.51 (s, IH), 10.04 (s, IH): Mass spectrum MH^ 467. 
Example 5.12 

15 4-f3-CMoro-4-(2'>pvrazinvlmethoxY)anilmo)-5-(tetrahydropvran-4-vloxv)quinaTO 

Obtained by reacting 4-(3-K:hloro-4-hydroxyanilino)-5-(tetrahydropyran-4- 
yloxy)quinazoline (reference example 42) and 2-chloromethylpyrazine (obtained as described 
in Synthesis, 1984, 676) in 4% yield; NMR Spectrum (DMS0-d6) 1.80 - 1.93 (m, 2H), 2.14 - 
2.27 (m, 2H), 3.54 (t, 2H), 3.85 - 3.95 (m, 2H), 4.90 - 5.01 (m, IH), 5.37 (s, 2H), 7.24 - 7.36 
20 (m. 4H), 7.52 (dd, IH), 7.72 (t, IH), 8.18 (d ,1H). 8.51 (s, IH), 8.62 - 8.69 (m, IH), 8.84 (s, 
IH), 10.05 (s, IH); Mass spectrum MH* 464. 
Example 5.13 

4-f3-Chloro-4-(5-methvUsoxazol-3-vl)anilino)-5-(tetrahydrofuran-3-vloxv)quinazolm^ 

Obtained by reacting 4-(3-chloro-4-hydroxyanilino)-5-(tetrahydrofuran-3- 
25 yloxy)quinazoline (reference example 42.1) and 3-chloromethyl-5-methylisoxazole in 85% 
yield; NMR Spectrum (DMSO-d6) 2.12 - 2.23 (m, IH), 2.28 - 2.41 (m, IH), 2.41 (s, 3H), 3.79 
- 3.99 (m, 3H), 4.19 (d, IH), 5.24 (s, 2H), 5.46 (t, IH), 6.33 (s, IH), 7.19 (d, IH), 7.29 (d, IH), 
7.35 (d. IH), 7.57 (dd, IH), 7.74 (t, IH), 8.19 (d, IH), 8,53 (s ,1H), 10.05 (s, IH); Mass 
spectrum MH*" 453. 

30 



35 
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Example 514 

4-(3-Chloro-4-(2-morpholinotMazoM-vlmet hnYy)flnilin oV5-f^ 
vloxv)qiiinazoline 

Obtained from 4-(4-chloromethylthia2ol-2-yl)morpholine (obtained as described in 
5 Example 9 of US Patent US 5,455,351) and 4-(3-chloro-4-hydroxyanilino)-5-(l- 

methylpiperidin-4-yloxy)quinazoline (reference example 4.2) in 41% yield; NMR spectrum 
(DMS0-d6) 1.85 - 1.97 (m, 2H), 2.10 - 2.20 (m, 2H), 2.18 (s. 3H), 2.23 - 2.34 (m, 2H), 2.58 - 
2.68 (m, 2H), 3.38 (m, 4H), 3.71 (m, 4H), 4.80 (m, IH), 5.05 (s, 2H), 6.91 (s, IH), 7.23 (d, 
IH), 7.32 (d, IH), 7.34 (d, IH), 7.52 (dd, IH), 7.73 (dd, IH), 8.11 (d, IH), 8.52 (s, IH), 10.06 
10 fs. 1H>: Mass spectrum MH^ 567. 
Example 5.15 

4-f4-Beiizvloxv-3-methYlanilino>-S-(l-methvlpiperidin-4-vloxv)quinaCT 

Obtained from benzyl cWoride and 4-(3-methyl-4-hydroxyanilino)-5-(l- 
methylpiperidin-4-yloxy)quinazoline (reference example 38) in 48% yield; NMR spectrum 
15 (CDCls) 2.0 (m. 2H), 2.2 - 2.4 (m. lOH), 2.8 (m, 2H), 4.6 (m, IH) 5.1 (s, 2Ii), 6.9 (t, 2H), 7.3 - 
7.5 (m, 8H), 7.6 (t, IH), 8.6 (s, IH), 9.9 (s, IH); Masssnectmrn MH''455. 
Example 5,16 

4-f4-f2-Flttorobenryloxv)-3-methvianffino>-5-fl-methvlpiperidm^ 

Obtamed by reacting 4-(3-methyl-4-hydroxyanilino)-5-(l -methylpiperidin-4- 
20 yloxy)quinazoline (reference example 38) with 2-fluorobenzyl chloride in 74% yield; NMR 
spectmm (CDCI3) 2.0 (m, 2H), 2.2 - 2.4 (m, lOH), 2.8 (m, 2H), 4.6 (m, IH) 5.2 (s, 2H), 6.9 (d, 
IH), 6.9 (d, IH), 7.1 (t, IH), 7.2 (t, IH), 7.3 (m. IH), 7.4 - 7.6 (m, 5H), 8.6 (s, IH). 9.9 (s, IH); 
Mass spectrum MH*" 473. 
Example 5.17 

25 4-f4-f2.6-Difluorobepzvloxv)-3-methvlanilinoV5-(l-methylpiperidin-4-vlox v)a^ 

Obtained by reacting 4-(3-methyl-4-hydroxyanilino)-5-(l-methylpiperidin-4-yloxy)qiiinazoline 
(reference example 38) with 2,6-difluorobenzyl chloride in 72% yield; NMR spectrum 
(CDQa) 2.0 (m, 2H), 2.3 (m, 5H), 2.4 (m, 5H), 2.8 (m, 2H), 4.6 (m, IH) 5.1 (s, 2H), 6.9 (m, ■ 
3H), 7.0 (d, IH), 7.3 (m, IH), 7.4 (m, 2H), 7.5 (dd, IH), 7.6 (t, IH), 8.6 (s, IH), 9.9 (s, IH); 

30 Mass spectrum MH^ 491 . 



0 
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Example 5.18 

4-f3-Methvl-4-(5-methvlisoxazol-3-vlmethoxv^aimino)-5-(l-me^^ 
Yloxv)Quinazolme 

Obtained by reacting 4-(3-methyl-4-hydroxyanilino)-5-(l-methylpiperidin-4- 
5 yloxy)quinazoline (reference example 38) with 3-chloromethyl-5-methylisoxazole in 70% 
yield; NMR spectrum (CDCI3) 2.0 (m, 2H), 2.2 - 2A (m, lOH), 2.4 (s, 3H), 2.8 (m, 2H), 4.6 
(m, IH) 5.1 (s, 2H), 6.1 (s, IH), 6.9 (m, 2H), 7.5 (m. 2H), 7.6 (t, IH), 8.6 (s, IH), 9.9 (s, IH); 
Mass spectrum MH*" 460. 
Example 5,19 

10 S-(l-Methvlpiperidin-4-vioxv)-4^(3-methvl-4-(thiazol-4-vlmethoxY)an ilino^ 

Obtained by reacting 4-(3-methyl-4-hydroxyanilino)-5-(l-methylpiperidin-4- 
yloxy)quinazoline (reference example 38) with 4-chloromethylthiazole in 46% yield; NMR 
spectrom (CDCI3) 2.0 (m, 2H), 2.2 - 2.4 (m, lOH), 2.8 (m, 2H), 4.6 (m, IH) 5.3 (s, 2H), 6.9 (d, 
IH), 6.9 (d, IH), 7.4 - 7.6 (m, 5H), 8.6 (s, IH), 8.8 (d, IH). 9.9 (s, IH); Mass spectrum MH" : 
15 462. 

Ryample 5.20 

4-f4-(2-CSranobenzvloxv)-3-methvlanaino)-5-fl-methvlpiperidm-^^^ 

Obtained by reacting 4-(3-methyl-4-hydroxyanilino>5-(lrmethylpiperidin-4- 
yloxy)quinazoline (reference example 38) with 2-chloromethyl benzonitrile in 33% yield; 
20 NMR spectrum (CDQs) 2.0 (m, 2H), 2.2 - 2.4 (m, lOH), 2.8 (m, 2H), 4.7 (m, IH) 5.3 (s, 2H), 
6;9 (m, 2H), 7.4 (m, 2H), 7.5 (m, 2H), 7.6 (m, 2H), 7.7 (m, 2H), 8.6 (s, IH), 9.9 (s, IH); Mass 
spectmm MH^480. 
Example 5,21 

4-f4>-f3-riuorobepzvloxv)-3-methvlanaino)-5-a-methvlpiperidin->4-vloxv)am 
25 Obtained by reacting 4-(3-methyl-4-hydroxyanilino)-5-(l -niethylpiperidin-4- 

yloxy)quinazoline (reference example 38) with 3-fluorobenzyl chloride in 43% yield; NMR 
spectrum (CDCI3) 2.0 (m, 2H), 2.2 - 2.4 (m, lOH), 2.8 (m, 2H), 4.6 (m, IH) 5.1 (s, 2H), 6.9 (m, 
2H), 7.0 (m, IH), 7.2 (m, 2H), 7.3 - 7.5 (m, 4H), 7.6 (t, IH), 8.6 (s, IH), 9.9 (s, IH); Mass 
spectrum M£t 473. 
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Example 5,22 

4-f3-Ii1uoro-4-f3-fluorobeiizvloxv)anUmoV5-fl-methYto 

Obtained by reacting 3-fluorobenzyl chloride and 4-(3-fluoro-4-hydroxyanilino>5-(l- 
niethylpiperidin-4-yloxy)quinazoline (reference example 4.3) in 46% yield; NMR spectrum 
5 (DMS0-d6) 2.0 (m, 2H). 2.2 (m, 5H). 2.3 (m, 2H), 2.7 (m, 2H). 3.2 (m, 2H), 4.8 (m, IH) 5.3 
(s, 2H), 7.2 - 7.4 (m. 8H). 7.5 (m, IH), 7.7 (m, IH), 8:0 (m, IH), 8.6 (s, IH), 10.1 (s, IH); Mass 
§g^mjmMH*477. 
Example 5.23 

4-(3-Chloro-4-f2-methvIoxazol-4-vlmethoxv> flnilinn)-5-( l-methvlpiperidm 

10 vloxv>Quina2oline 

Obtained from 4-(3-Chloro-4-hydroxyamlino>5-(l-methylpiperidin-4- 
yloxy)quinazoline (reference example 4.2) and methanesulphonic acid 2-methyloxazol-4- 
ylmethyl ester (reference example 48) in 11% yield; NMR Spectrum pMS0-d6) 1.90 (m, 
2H), 2.12 (mi 2H), 2.17 (s, 3H), 2.25 (m, 2H), 2.40 (s, 3H), 2.60 (m, 2H), 4.79 (m, IH), 5.02 (s, 

15 2H), 7.20 (d, IH), 7.32 (d, IH), 7.35 (d, IH). 7.51 (dd, IH), 7.70 (t, IH), 8.05 (s, IH), 8.10 (d, 
IH), 8.50 (s, IH), 10.04 (s, IH); Mass spectrum M-H*" 480. 
Example 5,24 

4-(5-Chloro-2->flnoro-4-f2-pvridYlmethoxv)aniBnoV5-(l-mea^^ 
vloxv)aufaiazoline 

20 Obtained from 4-(5-chloro-2-fluoro-4-hydroxyanilino)-5-(l-methylpiperidin-4- 

yloxy)quinazoline (reference example 4.7) and 2-picolyl chloride hydrochloride in 28% yield; 
NMR spectrum (DMSO-d6, 373K), 1.8 - 1.95 (m. 2H), 2.1 - 2.2 (m, 2H), 2.2 (s, 3H), 2.2 - 2.3 
(m, 2H), 2.7 . 2.8 (m, 2H), 4.75 - 4.85 (m, IH), 5.3 (s, 2H), 7.25 (d, IH), 7.3 - 7.4 (m^ 3H), 7.6 
(d, IH), 7.7 - 7.8 (t, IH), 7.85 - 7.95 (m. IH). 8.6 (s, IH). 8.6 - 8.7 (m, 2H), 10.0 (bs. IH); 

25 Mass Spectrum M tf" 495. 
Example 6 

4-f3-Chloro-4-(decahvdroquipolm-l-'Vlcarbonvl)anilino)-5-(l-methvlpiperidiP"4- 

YloxY)auinazoline 

A suspension of 2-chloro-4-(5-(l-methylpiperidin-4~yloxy)quinazolin4- 
30 ylamino)benzoic acid hydrochloride (reference example 24) (74.8 mg) in NMP (1.7 ml) was 
treated with a solution of HATU (76 mg) in NMP (1.7 ml) followed by a solution of dx-iso- 
propylethylaraine (43 mg) in NMP (1.7 ml) and the mixture stirred at room temperature for 30 
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minutes. To this was added decahydroquinoline (93 mg) and the mixture stirred at room 
temperature overnight. The solvent was removed in vacuo to give a gum that was treated with 
aqueous sodium hydrogen carbonate and extracted with DCM. The DCM solution was 
evaporated in vacuo to give an oil which was purified by column chromatography, eluting with 
5 DCM/methanoy880 NH4OH (100/8/1), to give the title compound (37 mg, 42%); Mass 
spectrum MH*" 534. 

The procedure described above was repeated using the appropriate amine and acid. 
Thus were obtained the compounds described below: 
Example 6,1 

10 4-f3-Chloro-4-(decahYdroisoquinolin-2-vlcarbonvl)anilinoV5»(l'meth^ 
Ylbxv)qmnazoline 

Obtained by reacting 2-chloro-4-(5-(l-methylpiperidin-4-yloxy)quinazolin-4- 
ylamino)benzoic add hydrochloride (reference example 24) and decahydroisoquinoline in 
35% yield; Mass spectrum MH*" 534. 
15 Example 6.2 

4-f3-Chloro-4-(3-methvlpiperidin->l-vlcarbonvl)anilinQ)>S-(l-methvlpiperidin-4- 
vloxv)quinazoline 

Obtained by reacting 2-chloro-4-(5-(l-methylpiperidin-4-yloxy)quinazolin-4- 
ylamino)benzoic acid hydrochloride (reference example 24) and 3-methylpiperidine in 59% 
20 yield; NMR spectrum (DMS0-d6, 373K) 0.90 (m, 3H), 1.25 (m, IH), 1.50 (m, IH), 1.68 (m, 
2H), 1.84 (m, IH), 2.00 (m, 2H), 2.20 (m, 2H), 2.25 (s, 3H), 2.35 (ra, 2H), 2.75 (ra, 3H), 2.95 
(m, 3H), 4.82 (m, IH), 7.27 (d, IH), 7.37 (d, IH), 7.43 (d, IH), 7.70 (d, IH), 7.78 (t, IH), 8.23 
(d, IH), 8.64 (s, IH), 10.25 (s, IH); Mass spectrum MH" 494. 
Example 63 

25 4-f3-Chloro-4-(4-methvlpiperidin"l-vlcarbonvl)anilinoV5-(l-methvlpiperidin-4- 
vloxv)Quinazoline 

Obtained by reacting 2-^hloro-4-(5-(l-methylpiperidin-4-yloxy)quinazolin-4- 
ylamino)benzoic acid hydrochloride (reference example 24) and 4-methylpiperidine in 71% 
yield; NMR spectrum (DMS0-d6, 373K) 1.00 (d, 3H), 1.16 (m, 2H), 1.70 (m, 3H), 2.00 (m, 
30 2H), 2.20 (m, 2H), 2.28 (s, 3H), 2.36 (m. 2H), 2.75 (m, 2H), 2.95 (m, 4H), 4.82 (m, IH), 7.28 
(d, IH). 7.39 (d, IH), 7.42 (d, IH), 7.70 (4 IH), 7.78 (t, IH), 8.21 (d, IH), 8.65 (s, IH), 10.24 
(s. IH); Mass spectrum MH** 494. 
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Example 6 A 

4-r3-Eth\^vl-4>fdecahvdroquinftlin.l-Yl<^rbonvl)anito^ 
Yloxv^auinazoline 

Obtained by reacting 2-ethynyl-4-(5Kl-methylpiperidin-4-yloxy)quinazolin^ 
5 ylamino)benzoic add hydrochloride (reference example 24.1) and decahydroquinoline in 34% 
yield; Mass spectrum MH*" 524. 
Example 6.5 

4^f3-Ethvnyl-4-aiomopiperidin4'Vlcarbon yl)anilinft) -5>a-metfavlpiperidm^ 
vloxv)auinazoline 

10 Obtained by reacting 2-ethynyl-4-(5-(l-methylpiperidin-4-yloxy)quinazolin-4- 

ylainino)benzoic acid hydrochloride (reference example 24J) and homopiperidine in 51% 
yield; Mass spectrum MH*" 484. 
Example 7 

4-(3-CMoro-4-(3-nuorob An^lAVY>^nilin oV5-(piperidm-4-vlox v)attm^ 

15 Trifluoroacetic acid (0.5 ml) was added to a solution of S-il-tert- 

butoxycarbonylpiperidine-4-yloxy)-4-(3-chloro-4-(3-fluorobenzyloxy)aniUno)quinazoU 
(0.31 g) (example 3) in DCM (2 ml) and the solution stirred for 1 hour. The reaction was 
concentrated in vacuo and the residue triturated with cone. aq. ammonium hydroxide and 
filtered to give the title compound as a white solid (0.196 g, 87%); NMR spectrum (DMSO-d6) 

20 1.76 - 1.92 (m, 2H), 2.24 - 2.36 (m, 2H), 2.77 - 2.90 (m, 2H), 3.15 - 3.28 (m, 2H), 4.65 - 4.77 
(m, IH), 5.16 (s, 2H), 6.90 - 7.08 (m, 3H), 7.18 - 7.29 (m, 2H), 7.32 - 7.66 (m, 4H). 7.92 (t, 
IH), 8.63 (s, IH), 10.05 (bs, IH); Mass spectmm MKT 479. 
Example 8 

4-(3-Chloro-4-(3-fluorobenzvlDxv)anmno)-5-(l-propvlproeridin-4-vloxv)quinazolm^ 

25 4-(3-Chloro-4-(3-fluorobenzyloxy)anilino)-5-(piperidin-4-yloxy)quinazoline (96 mg) 

(example 7), propyl bromide (27 mg) and potassium carbonate (0.1 1 g) in DMA (2 ml) were 
stirred at room temperature overnight. The reaction was filtered and concentrated in vacuo. 
The residue was purified by chromatography (using DCM-5% methanol as eluent) to give the 
tide compound as a white solid after trituration with ether (61 mg, 59%); NMR spectrum 

30 (CDQa) 0.92 (t, 3H), 1.45 - 1.61 (m, 2H), 1.92 - 2.06 (m, 2H), 2.20 - 2.39 (m. 6H), 2.79 - 2.92 
(m, 2H), 4.64 (m, IH), 5.16 (s. 2H), 6.87 - 7.06 (m, 3H), 7.17 - 7.29 (m, 2H), 7.31 - 7.41 (m. 
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IH), 7.44 (d, IH), 7.52 (dd, IH) 7.61 (t, IH), 7.90 (d, IH), 8.62 (s, IH). 10.00 (bs, IH); Mass 
spectnmi 1^521. 

The procedure described above was repeated using the appropriate dxmn& and alkyl 
bromide or chloride. Thus were obtained the compounds described below: 

4-G-C3iloro-4->(3-fluorobenzvloxv)anilinoVS'a>ri^^ 

Obtained by reacting 4-(3-chloro-4-(3-fluorobenzyloxy)anilino>5-(piperidin-4- 
yloxy)quinazoline (example 7) with allyl bromide in 75% yield; NMR spectrum (CDCI3) 1.94 
- 2.09 (m. 2H), 2.21 - 2.43 (m, 4H), 2.80 - 2,93 (m, 2H), 3.04 (d, 2H), 4.68 (m. IH), 5.14 - 5.25 
10 (m, 4H), 5.89 (m. IH), 6.88 - 7.07 (m, 3H), 7.17 - 7.27, (m, 2H). 7.30 - 7.40 (m, lH)i 7.46 (d, 
IH), 7.53 (dd, IH), 7.61 (t, IH), 7.90 (d, IH), 8.62 (s, IH). 9.98 (bs, im: Mass spectrum MH" 
519. 

Example 8.2 

4-(3-CMoro-4-(3-fluorobenzvloxv)aniliDo)-5-(l-(2-propvnvl)Diperidm-4-vlo 
15 Obtained by reacting 4-(3-chloro-4-(3-fluorobenzyloxy)anilino)-5-(piperidin-4- 

yloxy)quinazoline (example 7) with 3-bromoprop-l-yne in 65% yield; NMR spectmin 
(GDCI3) 1.97 - 2.12 (m, 2H), 2.18 (t, IH), 2.25 - 2.34 (ra, 2H), 2.50 - 2.62 (m, 2H), 2.86 - 2.97 
(m, 2H), 3.39 (d, 2H), 4.68 (m, IH), 5.15 (s, 2H), 6.90 - 7.07 (m, 3H), 7.19 - 7.29 (m, 2H), 7.31 
. 7.40 (m, IH), 7.46 (d, IH), 7.51 (dd, IH), 7.63 (t, IH), 7.91 (d, IH), 8.62 (s, IH), 9.94 (bs, 
20 IH): Mass spectrum MH*" 517. 
Example 83 

4-(3-Qiloro-4-(3-fluorobenzvloxv)anilino)-5-(l-(2>methoxvethvl)piperidi^ 
vloxv)quiDazoline 

Obtained by reacting 4-(3-chloro-4-(3-fluorobenzyloxy)anilino)-5-(piperidin-4- 
25 yloxy)quinazoline (example 7) with 2-bromoethyl methylether in 44% yield; NMR spectrum 
(CDCI3) 1.96 - 2.10 (m, 2H), 2.23 - 2.33 (m, 2H), 2.35 - 2.47 (m, 2H), 2.64 (t, 2H), 2.87 - 2.97 
(m, 2H), 3.36 (s, 3H), 3.52 (t, 2H), 4.66 (m, IH), 5.16 (s. 2H), 6.88 - 7.08 (m, 3H), 7.18 - 7.29 
(m, 2H), 7.31 . 7.40 (m, IH), 7.44 (d, IH), 7.52 (dd, IH), 7.61 (t, IH), 7.92 (d, IH), 8,34 (s, 
IH), 9.98 (bs, IH); Mass spectrum MH*" 537. 
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Example 8.4 

2-(4>f4-(3-abJoro-4-f3>fluorobenzYloxv)aniIino)qum 

Obtained by reacting 4-(3-chloro-4-(3-fluorobenzyloxy)anilino)-5-(piperidin-4- 
yloxy)quinazoline (example 7) with chloroacetone in 54 % yield; NMR spectrum (CDCI3) 
5 1.98 - 2. 12 (m, 2H), 2.17, (s, 3H), 2.23 - 2.36 (m, 2H), 2.44 - 2.55 (m, 2H), 2.82 - 2.93 (m, 
2H), 3.28 (s, 3H). 4.67 (m. IH), 5.57 (s, 2H), 6.90 (d, IH), 6.94 r 7.07 (m, 2H), 7.19 - 7.28 (m, 
2H), 7.32 - 7.41 (m. IH), 7.46 (d, IH), 7.51 (dd, IH), 7.61 (t, IH). 7.92 (d, IH). 8.63 (s, IH), 
9.96 (s, IH); Mass spectrum MH*" 535. 
Example 8,5 

10 Methvl 2-f4-f4-f3-CMorO'4-f3-flttorobenzvloxv)anamo)mm 
vDacetate . 

Obtained by reacting 4-(3-chloro-4-(3-fluorobenzyloxy)anilino)-5-(piperidin-4- 
yloxy)quinazoline (example 7) with methyl bromoacetate in 38% yield; NMR spectrum 
(CPCI3) 2.00 - 2.15 (m. 2H). 2.24 - 2.35 (m, 2H), 2.54 - 2.65 (m, 2H), 2.91 - 3.02 (m, 2H), 
15 3.31 (s, 2H), (s, 3H), 4;66 (m. IH). 5.16 (s, 2H), 6.91 (d, IH), 6.97 (d, IH), 6.90 - 7.08 (m, 
IH), 7.18 - 7.27 (m, 2H), 7.31 - 7.39 (m, IH), 7.46 (d; IH), 7.50 (dd. IH). 7:62 (t, IH), 7.93 (d. 
IH), 8.63 (s, IH), 9.96 (bs, IH), Mass spectrum MH*" 551. 
Example 9 

4-f3-Chloro-4"f3-fluorobeDzvloxv)anflino)-5-(l>(methanesuphonvl)piperidin"^^ 

20 Yloxv)qumazoUne 

4-(3-Chloro-4-(3-fluorobenzyloxy)anilino)-5-(piperidin-4-yloxy)quinazoline (48 mg) 

(example 7), methanesulphonyl chloride (12.6 mg) and di-i^o-propylethylamine (19.4 mg) in 
DCM (2 ml) were stirred at room temperature overnight. The reaction was concentrated in 
vacuo. The residue was purified by chromatography (using DCM to DCM~5% methanol as 

25 eluent) to give the title compound as a white solid (38 mg, 68%); NMR spectrum (DMSO-d6) 
1.93 - 2.06 (m. 2H), 2.21 - 2.33 (m, 2H), 2.84 (s. 3H), 3.05 - 3.15 (m, 2H), 3.45 - 3.55 (m, 2H), 
4.92 (m, IH), 5.26 (s, 2H), 7.13 - 7.20 (m, IH), 7.22 - 7.38 (m, 5H), 7.41 - 7.56 (m, 2H), 7.73 
(t, 3H), 8.17 (s, IH), 8.51 (s, IH), 9.90 (bs, lH): Mass spectmm MH" 557. 

The procedure described above was repeated using the appropriate amine and alkyl 

30 bromide or chloride. Thus was obtained the compound described below: 
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Example 9.1 

2-f4»f4^(3-Chloro-4-f3-fluorobenzvloxv)ap ilinft)qiiinft zolm-5 
l-vl)acetamide 

Obtained by reacting 4-(3-chloro-4-(3-fluorobenzyloxy)anilino)-5-(piperidin-4- 
5 yloxy)quinazoline (example 7) with 2-chloioacetamide in 75% yield; NMR spectrum (DMSO- 
d6) 1.90 - 2.02 (m, 2H), 2.15 - 2.25 (m, 2H), 2.37 - 2.46 (m, 2H), 2.72 - 2.80 (m, 2H), 2.89 (s, 
2H), 4.81 (m, 1 H), 5.27 (s, 2H), 7.09 (bs, IH), 7.16 (m, IH), 7.22 - 7.36 (m, 6H), 7.42 - 7,52 
(m, 2H). 7.72 (t. IH), 8.17 (d, IH). 8.52 (s, IH), 10.10 (bs, Iffi: Mass spectrum MH^ 536. 
Example 10 

10 4-(l-(5-Methvlisoxazol-3-vlmethvDindol-S-Ylamino)-5-(l-methYlpiperidm-4- 
Yloxv)auinazoline 

Sodium hydride (60% dispersion in mineral oil, 25 mg) was added to a stirred solution 
of 4-(indol-5-ylainino)-5-(l-metiiylpiperidin-4-yloxy)quinazoline (reference example 4.4) 
(0.2 g) in DMF (2 ml). The solution was stirred at room temperature for 30 mins, then 5- 

15 nietiiyl-3-isQxazolemethyl chloride (85 mg) added. The reaction was stirred for a further 3 
hours, then poured into water. The resulting solid precipitate was filtered, dried and triturated . 
with ether to give the titie compound as a pale green solid (42 mg, 17%); NMR spectrum 
(DMS0-d6) 1.8 - 2.0 (m, 2H), 2.15 (s + m, 5H), 2.28 (m, 2H), 2.60 (m, 2H), 4.80 (m, IH), 5.43 
(s, 2H), 6.00 (s, IH), 6.50 (d. IH), 7.10 (d, IH), 7.30 (m, 2H), 7.49 (m, 2H), 7.67 (t, IH), 8.07 

20 (dd, IH), 8.42 (s, IH). 10.10 (bs, IH); Mass Spectrum MET 469. 

The procedure described above was repeated using the appropriate indole and alkyl 
bromide or chloride. Hius were obtained the compounds described below: 
Example 10.1 

4-(l-(2.6-Difluorobenzvl)indol-5-vlaimno)-5-(l-methvlpiperidin-4-vlDXv)^ 
25 Obtained from 4-(indol-5-ylamino)-5-(l-niethylpiperidin-4-yloxy)quinazoline 

(reference example 4.4) and 2,6-difluorobenzyl bromide in 89% yield; NMR spectrum 
(DMS0-d6) 1.80 - 1.95 (m, 2H), 2.12 (s + m, 5H), 2.28 (m, 2H), 2.60 (m, 2H), 4.80 (m, IH), 
5.44 (s, 2H), 6.45 (d, IH), 7.10 - 7.20 (m, 3H), 7.23 - 7.50 (m, 5H), 7.67 (t, IH), 8.04 (d, IH), ' 
8.40 (s, IH), 10.09 (bs, IH): Mass Spectrum MH" 500. 
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Example 10,2 

4- (l-(2-C>anobenzvI)mdol-5-vlanadno)-5-(l-methvlpipep rfin-^^ 

Obtained from 4-(indo]-5-ylamino)-5-(l-methylpiperidin-4-yloxy)quinazoline 
(reference example 4.4) and 2-cyanobenzyl bromide in 50% yield; NMR spectmm (DMSO- 
5 d6) L80 - 1.95 (m, 2H). 2.15 (s + m, 5H), 2.25 (m, 2H), 2.61 (m, 2H), 4.80 (m, IH), 5.64 (s, 
2H), 6.58 (d, IH), 6.92 (d, IH). 7.10 (d, IH), 7.30 (m, 2H), 7.40 - 7.50 (m, 3H), 7.60 (dt, IH), 
7.68 (t, lH)i 7.90 (d, IH), 8.13 (d, IH), 8.42 (s, IH). 10.11 (bs, IH); Mass Spectrum Mtf" 489. 
Example 103 

5- (l-MethYlpiperidin-4-Yloxvy-4-Q-(2-pvridvlmethYl)mdol-5-vlaiim 

10 Obtained from 4-(indol-5-ylamino)-5-(l-methylpiperidin-4-yloxy)quinazoline 

(reference example 4.4) and 2-picolyl chloride hydrochloride in 42% yield; NMR spectrum 
(DMSO-d6)* 1.80 - 1.95 (m, 2H), 2.15 (s + m, 5H), 2.25 (m, 2H), 2.62 (m, 2H), 4.80 (m, IH), 
5.50 (s, 2H); 6.52 (d, IH), 6.98 (d, IH), 7.10 (d, IH), 7.25 (m, 3H), 7.42 (d, IH), 7.52 (d, IH), 
7:69 (m, 2H), 7.90 (d, IH), 8.08 (d, IH), 8.41 (s, IH), 8.53 (d, IH), 10.10 (bs, IH); 

15 Spectrum MH*" 465. 
Example 1Q.4 

S-(l-Methvlpiperidin-4-yloxv)-4-(l-(thlazol-4-vlmethvl)mdoI-5-vlaniin^ 

Obtained from 4-(indol-5-ylamino)-5-(l-methylpiperidin-4-yloxy)quinazoline 
(reference example 4.4) and 4-chloromethyltiiiazole in 75% yield; NMR spectmm (DMSO- 
20 d6) 1.80 - L95 (m, 2H), 2/15 (s + m, 5H), 2.25 (m, 2H), 2.60 (m, 2H), 4.80 (m, IH), 5.52 (s, 
2H). 6.48 (d, IH), 7.10 (d, IH), 7.30 (m, 2H), 7.48 (m, 2H), 7.58 (d, IH), 7.68 (t, IH), 8.07 (d, = 
IH), 8.42 (s, IH), 9.02 (d, IH): Mass Spectrum MH" 471. 
Example 10.5 

4,(l,(4,Fluorobenzvl)mdol"5-Ylaniinn)-5-(l-methYlpiperidin-4-vloxv)quinazoto^^ 
25 Obtained from 4-(indol-5-ylamino)-5-(l-methylpiperidin-4-yloxy)quinazoline 

(reference example 4.4) and 4-fluorobenzyl chloride in 78% yield; NMR spectrum (DMSO- 
d6) 1.80 - 1.95 (m, 2H), 2.15 (s +m, 5H), 2.25 (m, 2H), 2.60 (m, 2H), 4.80 (m, IH), 5.40 (s, 
2H), 6.50 (d, IH), 7.10 - 7.30 (m, 7H), 7.48 (d, IH), 7.53 (d, IH). 7.69 (t, IH), 8.08 (d, IH), 
8.42 (s, IH), 10.10 (bs, IH); Mass Spectrum MH* 482. 
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Example 10.6 

4-(l-(2-MethoxvbenzYl)indol"5'-vIainino)-5-(l-methylpip€ridin-4-vio 

Obtained from 4-(indol-5-ylainino)-5-(l-methylpiperidin-4-yloxy)quinazoline 
(reference example 4.4) and 2-methoxybenzyl chloride in 20% yield; NMR spectrum 
5 (DMS0-d6) 1.80 - 1.95 (m, 2H), 2.15 (s + m, 5H), 2.25 (m, 2H), 2.60 (m, 2H), 3.84 (3H, s), 
4.80 (m, IH), 5.37 (s, 2H). 6.48 (d, IH), 6.80 (m, 2H). 7.02 (d. IH), 7.18 (d, IH), 7.22 (m, 2H), 
7.28 (d, IH), 7.42 (m, 2H), 7.67 (t. IH), 8.07 (d, IH), 8.42 (s, IH), 10.10 (bs, IH); Mass 
Spectrum MH** 494. 
Example 10.7 

10 4.(l.(2"ChlorobenzvlMndol-5.vianuno)-S.(l.methvipiperidin.4-vloxv)q 

Obtained from 4-(indol-5-ylamino)-5-(l-methylpipeiidin-4-yloxy)quinazoline 
(reference example 4.4) and 2-chlorobenzyl chloride in 61% yield; NMR spectrum (DMSO- 
d6) 1.80 - 1.95 (m, 2KD, 2.15 (s + m, 5H), 2.25 (m, 2H), 2.60 (m, 2H). 4.80 (m, 1H),^5.52 (s. 
2H), 6.55 (d, IH), 6.70 (d, IH), 7.02 (d, IH), 7.20 (m, 2H), 7.30 (m, 3H), 7.40 (d, IH), 7.45 
15 (m, 2H), 7.68 (t, IH). 8.12 (d, IH), 8.42 (s, IH), 10.11 (bs, IH); Mass Spectrum M^ 498. 
Example 10.8 

4-(l-(2,5-Dimethvlbepzvl)indol-5-vlamiDo)"5-(l-methvlpiperidybn-4-yloxv)quinazoli 

Obtained from 4-(indol-5-ylamino)-5-( 1 -methylpiperidin-4-yloxy)quinazoline 
(reference example 4.4) and 2,5-dimethylbenzyl chloride in 75% yield; NMR spectrum 
20 (DMSO-d6) L80 - 1.95 (m, 2H), 2.10 (s, 3H), 2.15 (s + m, 5H), 2.23 (s, 3H), 2.25 (m, 2H), 
2.60 (m, 2H), 4.80 (m, IH), 5.37 (s, 2H), 6.51 (m, 2H), 6.97 (d, IH), 7.05 (d, IH), 7.20 (d, IH), 
7.22 - 7.37 (m, 4H), 7.40 (d, IH), 7.68 (t, IH), 8.12 (d, IH), 8.42 (s, IH), 10.12 (bs, IH); Mass 
Spectrum Mtf' 492. 
Example 10.9 

25 4-(l-f3-Chlorobepzvl)mdol-5-vlamino)>5-(l>methvlpiperidin-4-vloxv)quinazolip 

Obtained from 4-(indol-5-ylamino)-5-(l-methylpiperidin-4-yloxy)quina2oline 
(reference example 4.4) and 3-chlorobenzyl chloride in 70% yield; NMR spectrum (DMSO- 
d6) 1.80 - 1.95 (m, 2H), 2.15 (s + m, 5H), 2.25 (m, 2H), 2.60 (m, 2H), 4.80 (m, IH), 5.43 (s, 
2H), 6.52 (d, IH), 7.10 - 7.38 (m, 7H), 7.48 (d, IH), 7.57 (d, IH), 7.70 (t, IH). 8.10 (d, IH), 
30 8.42 (s, IH), 10.10 (bs, IH); Mass Spectmm M* 498. 
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Example 10.10 

541■MethvlpjppHdin^^UvloxvV4^a■f2>methvIthiazol^4 >vlm^ 
vlaininft)niiinazQlfiie 

Obtained fix)m 4-(indol-5-ylaimno)-5Kl-methylpiperidin-4-yloxy)quinazoline 
5 (reference example 4.4) and 4^Woromethyl-2-methylthiazole hydrochloride in 37% yield; 
NMR spectrum (DMSO-d6) 1.80 - 1.95 (m, 2H), 2.15 (s + m. 5H), 2.25 (m, 2H), 2.58 (s, 3H), ^ 
2.60 (m, 2H), 4.80 (m, IH), 5.41 (s, 2H), 6.47 (d, IH), 7.20 (d, IH), 7.30 (m, 3H), 7.45 (d, IH), 
7.56 (d, IH), 7.68 (t, IH), 8.05 (d, IH), 8.42 (s, IH), 10.10 (bs, IH): Mass Spectrum MET 485. 
Example 10,11 

10 4-fl-(2-Fluorobenzvnind nl-^-yla™n oV5-(l-methYlpiperi^ 

Obtained fix)m 4-(indol-5-ylamino)-5-(l-methylpiperidin-4-yloxy)quinazoline 
(reference example 4.4) and 2-fluorobenzyl chloride in 18% yield; Mass Spectrum MH*^ 482. 
Example 10.12 

4>(l-(3-FluorobeiizYnindol-5-vlaminoV5-(l-methvlpiperidin-4-vloxv)q 
15 Obtained from 4-(indol-5-ylaimno)-5-(l-methylpiperidin-4-yloxy)quinazoline 

(reference example 4.4) and 3-fluorobenzyl chloride in 33% yield; Mass Spectmm MET 482. 
Example 11 

4-(4-Benzvloxv-3-ethYnvlaniliDo)-5>fl-methvlpiperidm-4-vloxv)auinazoli 

Sodium dithionite (1 g) was added to a solution of 4-benzyloxy-3-ethynyl-nitrobenzene 
20 (reference example 28) in ethanol (10 ml) and water (10 ml) and the solution heated at 80^C 
for 3 hours. The ethanol was removed in vacuo and the residue extracted with DCM. 
Combined organic extracts were dried and concentrated and the residue dissolved in IPA (0.5 
ml). To this was added di-wt?-propylethylamine (0.025 ml) and 4-chloro-5-(l-methylpiperidin- 
4-yloxy)quinazoline (reference example 2) and the solution heated at 90°C for 3 hours. The 
25 reaction was cooled and the resulting precipitate collected, washed with IPA and ether, and 
dried to give the title compound as a cream-coloured solid (3.5 mg, 2%); Mass Spectrum MH^ 
465. 

Example 12 

4>r3-Ethvnvl4^(2>fluorobenzvloxv^anainoV5-fl -methvlpiperidin-4-vl^^ 
30 hydrochloride 

A solution of 4-chloro-5-(l-methylpiperidin-4-yloxy)quinazoline (reference example 
2) (70 mg) and 3-ethynyl-4-(2-fluorobenzyloxy)aniline (reference example 30) (70 mg) in 
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IPA (2 ml) was heated at reflux for 2 hours. The solution was cooled and the resulting 
precipitate filtered, washed with IPA and ether to give the title compound as a yellow solid 
(0.115 g, 89%^: Mass Spectrum MlT 483. 

The procedure described above was repeated using the appropriate chloroquinazoline 
5 and aniline. Thus were obtained the compounds described below: 

Ryample12.1 

4-(3>Ethvnvl4-f3-fluorobenzvIoxv)aiulmo)'-5-fl'methYlpipei:idl^ 
hydrochloride 

Obtained by reacting 4-chloro-5-(l-methylpiperidin-4-yloxy)quinazoline (reference 
10 example 2) with 3-ethynyl-4-(3-fluorobenzyloxy)aniline (reference esKimpIe 30.1) in 80% 
yield; Mass Soectnim MH*" 483. 
Example 12,2 

4-(3-EthYnvl4-(2>6-difluorobenzYloxv)anainoV5-(l-methvlpip^ 

hydrochloride 

15 Obtained by leacting 4-chloro-5-(l-methylpiperidin-4-yloxy)quinazoline (reference 

example 2) with 4-(2,6-difluorobenzyloxy)-3-ethynylaniline (reference example 30.2) in 73% 
yield; Mass Spectrum MH** 502. 
Example 12,3 

4-(3»Ethynyl 4-(5-methylisoxazol"3-ylmethoxy)anilino)-S-(l-methylpiperidin-4- 
20 yloxy)quinazoline hydrochloride 

Obtained by reacting 4-chloro-5-(l-methylpiperidin-4-yloxy)quinazoline (reference 
example 2) with 3-ethynyl-4-(5-methylisoxazol-3-ylmethoxy)aniline (reference example 
30.4) in 61% yield; Mass Spectrum Mif' 471. 
Example 12,4 

25 4»(3-Ethynyl 4-fthiazol"4"ylmethoxv)anilino)-5-(l-methylpiperidin-4-vloxv)auinazoline 
hydrochloride 

Obtained by reacting 4-chloro-5-(l-methylpiperidin-4-yloxy)quinazoline (reference 
example 2) with 3-ethynyl-4-(thiazol-4-yhnethoxy)aniline (reference example 30.3) in 20% 
yield; Mass Spectrum MH*" 473. 
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Example 12.5 

4"(3-Chloro-4-(2-pvrinMdinvlmethoxv)amlm 
hydrochloride 

Obtained by reacting 4-chloro-5-(l-methylpiperidin-4-yloxy)quinazoline (reference 
5 example 2) with 3-chloro-4-(2-pyriniidinylniethoxy)aniline (reference example 9.2) in 40% 
yield; NMR spectrum (DMSO-d6) 1.90 (m, 2H), 2.15 (m, 2H), 2.20 (s, 3H), 2.25 (m, 2H), 2.60 
(m, 2H), 4.75 (m, IH), 5.40 (s, 2H), 7.15 (d, IH). 7.20 (d, 2H), 7.30 (d, IH). 7.45 (dd, IH), 
7.47 (t, IH), 7.70 (t, IH), 8.10 (d, IH), 8.50 (s, IH), 8.85 (d, 2H), 10.0 (s, IH); Mass spectrum 
M.H^477. 
10 Example 12.6 

4-(4>(2-Amipothiazol-4-vlmethoxv)-3-chloroanilino)-5-(l-methvlpiperidin'4- 
vloxv)aiiinazoline hydrochloride 

Obtained from 4-chloro-5-(l-methylpiperidin-4-yloxy)quinazoline (reference example 
2) and 4-(2-aniinothiazol-4-ylmethoxy)-3-chloroaniline (reference exanqple 93) in 75% yield; 
15 NMR spectrum (DMSO-d6) 1.84 ^ 1.95 (m, 2H), 2.07 - 2.17 (m, 2H), 2.17 (s, 3H), 2;22 - 2.32 ; 
(m, 2H), 2.57 - 2.67 (m, 2H), 4.78 (m, IH), 4.94 (s, 2H), 6.59 (s, IH), 6.95 (s, 2H), 7.21 (d, 
IH), 7.29 (d, IH), 7.32 (d, IH), 7.49 (dd, IH), 7.70 (dd, IH), 8.08 (d, IH), 8.49 (s, IH), 10.03 
(s, IH); Mass spectrum M-H*^ 497. 
Example 12>7 

20 4-(3-Fluoro-4^fl->methyl-lg-miidazol-2-yltMo)apilino)^^ 
vloxv)qiiina2olme hydrochloride 

Obtained from 4-chloio-5-(l-methylpiperidin-4-yloxy)quinazoline (reference example 
2) and 3-flubro-4-(l-methyl-l/f-imidazol-2-ylthio)aniline (reference example 6.2) in 3 1 % 
yield; NMR spectrum (DMS0-d6, 373K) 1.9 - 2.0 (m, 2H), 2.1 - 2.2 (m, 2H), 2.2 (s, 3H), 2.25 
25 - 2.35 (m, 2H), 2.6 - 2.7 (m, 2H), 3.7 (s, 3H), 4.7 - 4.8 (m, IH), 7.0 (s, IH), 7.1 - 7.15 (t, IH), 
7.2 (d, IH), 7.3 (s, IH), 7.35 - 7.42 (dd, IH), 7.7 - 7.8 (t. IH), 8.0 - 8.1 (dd, IH), 8.55 (s, IH). 
10.2 (bs, IH); Mass Spectrum M H** 465. 
Example 12.8 

4-(3-Ii1uoro-4-(l-methvl-lH-13,4-triazol-2-vltMo)anilino)-5"a^mettiylpipe 
30 yloxv)quinazoline hydrochloride 

Obtained from 4-chloro-5-(l-methylpiperidin-4-yIoxy)quinazoline (reference example 
2) and 3-fluoro-4-(l-methyH//-l,3,4-triazol-2-ylthio)aniline (reference example 6.3) in 16% 
yield; NMR spectrum (DMSO-d6, 373K) 1.9 - 2.0 (m, 2H), 2.1 - 2.2 (m, 2H), 2.2 (s, 3H), 2,25 
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- 2.35 (m, 2H), 2.6 - 2.7 (m, 2H), 3.6 (s, 3H), 4.7 - 4.8 (m, IH). 7.2 (d, IH), 7.35 - 7.5 (m, 3H), 
7.7 - 7.8 (t, IH), 8.1 - 8.2 (d, IH), 8.5 - 8.6 (d, 2H), 10.2 (bs, IH); Mass Spectrum MH^ 466. 
Example 12.9 

4"f3-CMoro-4-(2-pvridvItMo)anilmo)-5-Q-metfavlpiperidym 
5 hvdrocMoride 

Obtained from 4-cMoro-5-(l-methylpiperidin"4-yloxy)quinazoline (rrference example 
2) and 3-Chloro-4-(2-pyridylthio)amline (reference example 6.4) in 11% yield; NMR 
spectrum (DMSO-d6, 373K) 1.9 - 2.1 (m, 2H), 2.15 - 2.3 (m, 2H), 2.3 (s, 3H), 2.3 - 2;45 (m, 
2H). 2.7 - 2.85 (m, 2H), 4.75 - 4.9 (m, IH), 7.0 - 7.1 (d, IH). 7.15 - 7.25 (dd, IH), 7.25 - 7.35 
10 (d. IH), 7.4 - 7.5 (d, IH), 7.6 - 7.7 (m. IH), 7.7 - 7.85 (m, 3H), 8.3 - 8.45 (m, 2H), 8.6 (s, IH), 
10.3 (bs, IH); Mass Spectrum MH* 478. 
Example 12,10 

4-(3-CMoro-4-(2"PvrimidinvltMo)aiiilmo)"5-(l-methYlpip^ 
hydrochloride 

15 Obtained ftom 4-cMoTo-5-(l-methylpiperidin-4-yloxy)quinazoline (reference example 

2) and 3-chloro-4-(2-pyrimidinylthio)aniIine (reference sample 6.5) in 6% yield; NMR 
spectrum (DMSO-d6, 373K) 1.9 - 2.0 (m, 2H), 2.2 - 2.25 (m, 2H). 2.25 (s, 3H), 2.3 -.2.4 (m, 
2H), 2.7 - 2.8 (m, 2H), 4.75 - 4.85 (m, IH), 7.2 - 7.25 (t, IH), 7.25 - 7.3 (d, IH), 7.4 - 7.45 (d, 
IH), 7.7 - 7.75 (m, IH), 7.75 - 7.85 (d, 2H), 8.45 (s, IH), 8.6 (d, 2H), 8.65 (s, IH), 10.3 (bs, 

20 Iffi: Mass Spectrum MH^ 479. 
Example 12,11 

4-(3-CMoro-4-(lH"imidazol-2«vlthio)apiMpo)-5"(l-methvlpiperidin-4-vto 
hydrochloride 

Obtained from4-chlor(>-5-(l-methylpiperidin-4-yloxy)quinazoline (reference example 
25 2) and 3-chloro-4-(li/-imidazol-2-ylthio)aniline (reference example 9,6) in 74% yield; NMR 
spectrum (DMSO-d6, 373K) 1.8 - 1.9 (m, 2H), 2.1 - 2.25 (m, 2H), 2.15 (s, 3H), 2.6 - 2.7 (m, 
2H) 4.7 - 4.8. (m, IH), 6.7 - 6.8 (d, IH), 7.1 (bs, IH), 7.2 - 7.25 (d, IH), 7.3 - 7.4 (d, IH), 7.4 - 
7.5 (dd, IH), 7.7 - 7.8 (t, IH), 8.35 (d, IH), 8.55 (s, IH), 10 - 10.2 (bs, IH), 12.8 - 12.9 (bs, 
imi Mass spectrum MH^ 467. 
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Example 12.12 

4-f3-muoro-4-flJy-iimdazol-2-Ylthio)apmno)-5-fl-methvIpip^^^ 
hydrochloride 

Obtained from 4-chloro-5-(l-methylpiperidin-4-yloxy)qumazoline (reference example 
5 2) and 3-fluoro-4-(l/f-imidazol-2-ylthio)aniline (reference example 85) in 33% yield; NMR 
spectrum (DMSO-d6, 373K) 1.9 - 2.0 (m, 2H), 2.15 - 2.25 (m, 2H), 2.25 (s, 3H), 2.6 - 2.7 (m, 
2H) 4.7 - 4.8. (m, IH), 7.1 (s, IH), 7.2 - 7.3 (m, IH). 7;4 - 7.5 (d, IH), 7.7 - 7.8 (t, IH), 8.1 - 
8.2 (d, IH), 8.6 (s, IH). 10.2-10.5 (bs, IH), 12.0 - 12.8 (bs. IH); Mass spectmrn MH*" 451. 
Example 12,13 

10 4-f3-ailoro-4-f2-thiazolYlthin)anllinn)-5-(1-methvlpiperid in-4>Y'^ 
hydrochloride 

Obtained from 4-chloro-5-(l-niethylpiperidin-4-yloxy)quinazoline (reference example- ^ 
2) and 3-chloro-4-(2-thiazolylthio)aniline (reference example 9.7) in 29% yield; NMR 
spectrum (DMS0-d6, 373K) 1.9 - 2.0 (m, 2H), 2.15 - 2.25 (m, 2H), 2.25 (s, 3H), 2.3.- 2.4 (m, 
15 2H), 2.7 - 2.8 (m, 2H), 4.75 - 4.85 (m, IH), 7.2 - 7.5 (d, IH), 7.4 - 7.45 (d, IH), 7.7 (d, IH), 7.8 
(s, IH), 7.8 -.7.9 (m, 2H), 8.4 (s, IH), 8.65 (s, IH), 10.4 (bs, Iffi: Mass spectrum MH^ 482. 
Example 13 

4-(3-qiloro-4-(2-pyrazmylmethoxY)anUino)-5-(l-methylpiperidin-4"yloxv)am^ 

A suspension of 2-methylpyrazine (940 mg); iV-chlorosuccinimide (1.34 g) and benzoyl 
20 peroxide (70%, 71 mg) in carbon tetrachloride (50 ml) was heated at reflux for 24 hours. The 
reaction was cooled to 0°C in an ice bath and then filtered through diatomaceous earth. To the 
crude solution of 2-chloromethylpyrazine in carbon tetrachloride was added potassium 
carbonate (138 mg), 4-(3-chloro-4-hydroxyanilino)-5-(l-methylpiperidin-4-yloxy)quinazoline 
(reference example 4.2) (90 mg) and a\y-dicyclohexano-18-crown-6 (5 mg), and the reaction 
25 mixture heated at 80°C. After 16 hours, the reaction mixture was concentrated in vacuo and 
the resulting residue was partitioned between DCM and water. The combined organic extracts 
were dried and concentrated and the residue purified by chromatography (0-3% 7N methanolic 
ammonia in DCM) to yield the tide compound as a pale pink solid (46 mg; 41%); NMR 
spectrum (DMSO-d6) 1.90 (m, 2H), 2.15 (m, 2H), 2.20 (s, 3H), 2.25 (m, 2H), 2.60 (m, 2H), 
30 4.75 (m, IH), 5.35 (s, 2H), 7.20 (d, IH), 7.35 (d, 2H), 7.50 (dd, IH), 7.70 (t, IH), 8.15 (d, IH), 
8.50 (s, IH), 8.65 (dd, 2H), 8.85 (s, IH); Mass spectrum M-H^ 477. 
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The procedure described above was repeated using the appropriate methylheterocycle. 
Thus was obtained the compound described below: 
Example 13,1 

4- (3-CMoro«4'(4«pvrimidinvlmethoxv)aDUino)*5-(l-methYlpiperidin"4^ 

5 Obtained from 4-(3-chloro-4-hydroxyanilino)-5-(l-methylpiperidin-4- 

yloxy)quinazoline (reference example 4.2) and 4-methylpyrimidine in 12% yield; NMR 
spectrum (DMSO-d6) 1.95 (m, 2H), 2.15 (m, 2H), 2.25 (s, 3H), 2.40 (m, 2H), 2.75 (m, 2H), 
4.80 (m, IH), 5.35 (s, 2H), 7.25 (t, IH), 7.35 (d, 2H), 7.50 (dd, IH), 7.65 (dd, IH), 7.70 (t, IH), 
8.15 (d, IH), 8.50 (s, IH), 8.85 (d, 2H), 9.20 (d, IH). 10.0 (s, IH): Mass spectrum M-tf" 477. 
10 Example 14 

4>(3-Qiloro-4-(2-pvridvlmethoxY)apiMno)"5-(l-methYlpiperidin-4-vloxv)quipazoto^ 

Potassium carbonate (43.2 g> was added to a solution of 4-(3-chloro-4-hydroxyanilino)- 

5- (l-methyli)iperidin-4-yloxy)quina2oline (30 g) (reference example 4.2), 2-picolyl chloride 
hydrochloride (13.8 g) and 18-crown-6 (1 g) in acetonitrile (1000 ml) and the reaction heated at 

15 reflux for 3 hours. The reaction was filtered whilst hot, and allowed to cool. The resulting 
crystalline sqlid Avas filtered and recrystallised from acetonitrile to give the title compound as 
beige needles (19.36 g, 52%); NMR spectrum (DMSO-d6) 1.80 - 1.95 (m, 2H), 2.10 - 2.20 (s + 
m, 5H), 2.22 (m, 2H), 2.60 (m, 2H), 4.75 (m, IH), 5.24 (s. 2H), 7.18 (d, IH), 7.23 (d, IH), 7.33 . 
(m, 2H), 7.45 (dd, IH), 7.54 (d, IH), 7.66 (t, IH), 7.83 (dt, IH), 8.12 (d, IH), 8.47 (s, IH). 8.57 

20 (d, IH), 10.02 (bs, IH): Mass spectrum 476. 

The procedure described above was repeated using the appropriate halomethyl 
compound. Thus were obtained the compounds described below: 
Example 14.1 

4-(3-Chloro-4-(iinidazori,2^1pvrldm-2-vlm gthnvY)ani«n o)-5-fl-niet^^ 
25 Yloxv)quipazolme 

Obtained from 4-(3-chloro-4-hydroxyanilino)-5-(l-methylpiperidin-4- 
yloxy)quinazoline (reference example 4,2) and 2-chloromethylimidazo[l, 2-a]pyridine in 28% 
. yield; NMR spectrum (DMS0-d6) 1.85 - 1.97 (m, 2H), 2.10 - 2.20 (m, 2H), 2.17 (s, 3H), 2.23 - 
2.34 (m, 2H), 2.56 - 2.69 (m, 2H), 4.80 (m, IH), 5.32 (s, 2H), 6.89 (ddd, IH), 7.23 (d, IH), 
30 7.24 (ddd, IH), 7.33 (d, IH), 7.41 (d, IH), 7.51 (dd, IH), 7.54 (dd, IH), 7.72 (dd, IH), 8.02 (s, 
IH), 8.11 (d. IH), 8.50 (s, IH), 8.55 (dd, IH), 10.06 (s, IH); Mass spectrum MH^ 515. 
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Example 14.2 

4-(4-(Beiizorrf1isoxazol-3-vlmetfaoxv)-3-cliloroanilmo)-5-(l-methvlpto^ 
vloxv)quinazoline 

Obtained from 3-bromomethyIbenzo[d]isoxazole (prepared as in Chim. Ther. 1972, 
5 7(2), 127-132) and 4-(3-chloro-4-hydroxyanilino)-5-(l-methylpiperidin-4-yloxy)quin^^ 
(reference example 42) in 36% yield; NMR spectrum (DMS0-d6) 1.86 -1.97 (m, 2H), 2.08 - 

2.22 (m, 2H), 2.18 (s, 3H), 2.23 - 2.33 (m, 2H), 2.57 - 2.68 (m, 2H), 4.79 (m, IH), 5.73 (s, 2H), 

7.23 (d, IH), 7.34 (d, IH), 7.42 (d, IH), 7.47 (dd, IH). 7.55 (dd, IH). 7.71 (ddd. IH), 7.73 (dd, 
IH), 7.80 (d, IH), 8.03 (d, IH), 8.15 (d, IH), 8.52 (s, IH), 10.07 (s, IH); Mass spectrum MH^ 

10 516. 

Example 15 

4-(3«CMoro«'4»(2-pvrimidinvloxv)-5^(tetrahvdrofuran"^^ 

A mixture of 4-(3-chlon>4-hydroxyanilino)-5-(tetrahydn)furan-3-yloxy)quinazoline 
(70 mg) (refierence example 42.1), 2-chloropyrimidine (25 mg), potassium carbonate (275 mg) 

15 anii 1,4,7,10',13,16-hexaoxacyclooctadecane (5 mg) in acetonitrile (8 ml) was heated at reflux . 
for 30 hours. Water (30 ml) was added and the mixture was extracted with DCM (30 ml). The 
extracts were dried and concentrated in vacuo. The residue was purified by chromatography 
using 0-2% methanol-DCM as eluent to afford the title compound as a solid (15 mg, 17%); 
NMR Spectrum (DMS0-d6) 2.15 - 2.24 (m, IH), 2.30 - 2.42 (m, IH), 3.8 - 3.94 (m, 2H), 3.98 

20 (q, IH), 4.23 (d, IH), 5.46 (t, IH), 7.23 (d, IH), 7.28 (t, IH), 7.39 (d, IH), 7.41 (d, IH), 7.70 
(dd, IH), 7.77 (t, IH), 8.31 (d,lH), 8.60 (s, IH), 8.65 (d, 2H), 10.21 (s, IH); Mass spectrum 
]Var436. 
Example 16 

4-(3-CMoro-4-(1^.4-oxadiazol-3-ylmethoxY )a"ili"ft)- 5-(l-methYlpiperidin-4- 
25 yloxv)quinazolinft 

2-(2-Chloro-4-(5-(l-methylpiperidin-4-yloxy)quinazolin-4-ylamino)phenoxy)-iV- 
hydroxyacetamidine (200 mg) (reference example 35) was dissolved in formic acid (4 ml). 
Trimethyl orthoformate (4 ml) was added, and the mixture stirred at ambient temperature for 1 
hour. The mixture was evaporated, and the residue purified by chromatography, using 0 to 
30 1.5% (7:1 methanol / cone, ammonia (aq)) in DCM as eluent to give the title compound as a 
white crystalline solid (157 mg, 77%); NMR spectrum (DMS0-d6) 1.83 - 1.96 (m, 2H), 2.07 - 
2.20 (m. 2H), 2.17 (s, 3H), 2.22 - 2.32 (m, 2H), 2.57 - 2.67 (m, 2H), 4.78 (m, IH), 5.45 (s, 2H), 
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7.22 (d, IH), 7.32 (d, IH), 7.33 (d, IH), 7.52 (dd, IH). 7.71 (dd, IH), 8.12 (d, IH), 8.51 (s, 
IH), 9.67 (s, IH), 10.05 (s, IH): Mass spectrum MSt 467. 

The procedure described above was repeated using the appropriate hydroxyacetamidine 
and orthoester. Thus was obtained the compound described below: 
5 Example 16,1 

4-f3-ailoro-4-(S-methvl-lA4-oxadiazoI-3-YlmethoyY)a"i1'"ftV5"Q"meft^ 
vloxv)auinazoline 

Obtained from 2-(2-chloro-4-(5-(l-methylpiperidin-4-yloxy)quinazolin-4- 
ylamino)phenoxy)-iV-hydroxyacetamidine (rrference example 35) and trimethyl orthoacetate ■ 
10 in 60% yield; NMR spectrum (DMSO-d6) 1.83 -1.97 (m, 2H), 2.08 - 2.18 (m, 2H), 2.17 (s, 
3H), 2.21 - 2.31 (m, 2H), 2.57 - 2.67 (m, 2H), 2.61 (s, 3H), 4.78 (m, IH). 5.34 (s, 2H); 7.21 (d, 
IH), 7.31 (d, IH), 7.32 (d, IH), 7.52 (dd, IH), 7.71 (dd, IH), 8.11 (d, IH). 8.50 (s, IH), 10.05 
(s, IH): Mass spectrum MH*" 467. 
Example 17 

15 '4"(4-(5-Amino-13.4-oxadiazol-2-Ylmethoxy)-3-chloroanilino)-5"Q»methvIpiperi^ 
vloxv)quina2oline 

Potassium hydrogen carbonate (10 mg) was dissolved in a mixture of ethanol (2 ml) 
and water (4'ml) 2-[2-Chloro-4-(5-(l-methylpiperidin-4-yloxy)quinazolin-4- 
ylaniino)phenoxy] acetic acid hydrazide (reference example 37) (40 mg) was added. The 

20 suspension was briefly sonicated, then cooled to O^C. Cyanogen bromide (3M in DCM, 31 ^I) 
was added dropwise. The mixture was allowed to warm to ambient temperature overnight with 
stirring. The resulting yellow solution was evaporated, and the residue purified by 
chromatography, using 0 to 4% (7:1 methanol / cone, ammonia (aq)) in DCM as eluent to give 
the title compound as a white crystaUine solid (14 mg, 33%); NMR spectrum (DMS0-d6) 1.87 

25 - 1.97 (m, 2H), 2.08 - 2.20 (m, 2H), 2.17 (s, 3H), 2.20 - 2,34 (m, 2H), 2.58 - 2.69 (m, 2H), 4.79 
(m, IH), 5.26 (s, 2H), 7.20 (s, 2H), 7.24 (d, IH), 7.34 (d, IH), 7.36 (d, IH), 7.56 (d, IH), 7.72 
(dd. IH), 8.13 (d, IH), 8.52 (s, IH), 10.09 (s, IH); Mass spectrum MH^ 482. 
Example 18 

4^(3-Chloro-4«-f2-PYridvlmethoxv)aiiaipo)-S-(teti^vdropvrm 

30 . Phosphorus oxychloride (0.21 ml) was added dropwise to a solution of 3,4-dihydro-5- 

(tetrahydropyran-4-yloxy)quinazolin-4-one (reference example 1.2) (57 mg) and di-w<?- 
propylethylamine (0.045 ml) in anhydrous 1, 2-dichloroethane (5 ml) at 0*^C. The mixture was 
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heated at 80^C for 3 hours and then concentrated in vacuo. The residue was azeotroped with 
toluene (5 ml), di-wo-propylethylaniine (0.5 ml) was added and the mixture was again 
concentrated in vacuo. The residue was dissolved in IPA (1 ml) and 3-chloro-4-(2- 
pyridylmethoxy)amline (obtained as described in PCT Int. AppL WO 96151 18) (100 mg) was 
5 added. The resulting mixture was heated at SO'^C for 12 hours and then concentrated in vacuo. 
The residue was purified by chromatography, using 0-5% methanol - DCM as eluent, to give 
the title compound as a soUd (48 mg, 43%); NMR Spectrum (DMSO-d6) 1.80 - 1.95 (m, 2H). 
2.13 . 2.27 (m, 2H), 3.54 (t, 2H), 3.84 - 3.98 (m, 2H), 4.89 - 5.00 (m, IH), 5.28 (s, 2H), 7.21 - 
7.39 (m. 4H), 7.49 (d, IH), 7.56 (d, IH), 7.71 (t, IH), 7.85 (t, IH), 8.15 - 8.20 (m, IH), 8.50 (s, 
10 IH), 8.54 - 8.61 (m, IH), 10.03 (s, IH); Mass spectrum Mrf" 463. 

The procedure described above was repeated using the appropriate 3,4- 
dihydroquinazolin-4-one and aniline. Thus were obtained the compounds described below: 
Example 18.1 

4-(l-(3-riuorobenzyl)indazol-5-vlamino)-5-(tetrahvdropyran-4-vIoxv)auina2oto 
15 Obtained by reacting 3,4-dihydro-5-(tetrahydropyran-4-yloxy)quinazolin-4-one 

(reference example 1.2) and 5-amino-l-(3-fluorobenzyl)indazole (obtained as described in 
PGT Int. Appl. WO 9802438) in 19% yield; NMR Spectrum (DMSO-d6) 1.80 - 1.95 (m, 2H), 
2.16 - 2.27 (m, 2H), 3.55 (dt , 2H), 3.91 (dt, 2H), 4.93 - 5.03 (m, IH), 5.69 (s, 2H), 7.02 - 7.12 
(m, 3H), 7.26 (d, IH), 7.30 - 7.38 (m, 2H), 7.54 (dd, IH). 7.71 (t, 2H), 8.14 (s, IH), 8.39 (d , 
20 IH), 8.48 (s, IH), 10.16 fs.im: Mass spectrum NflT 470. 
Example 18.2 

4-(3-Chloro-4-((lg-imidazol-2-vIthio)anUipo)-5-(tetrahvdropvran-4-vIox^^ 

Obtained by reacting 3,4-dihydro-5-(tetrahydropyran-4-yloxy)quinazolin-4-one 
(reference example 1.2) and 3-chloro-4-(lH-imidazol-2-ylthio)aniline (reference example 
25 9.6) in 10% yield; NMR Spectrum (DMS0-d6) 1.78 - 1.93 (m, 2H), 2.12 - 2.24 (m, 2H), 3.52 
(dt, 2H), 3.89 (dt, 2H), 4.88 - 4.99 (m, IH), 6.75 (d, IH), 7.26 (bs, IH), 7.28 (d, IH), 7.35 - 
7.44 (m, 3H), 7.73 (t, IH), 8.40 (d, IH), 8.57 (s, IH), 10.18 (s, IH), 12.86 (s, IH); Kfess 
spectrum M-H^ 452. 
Example 183 

30 4-(3-Qiloro-4-f2-pvridvlmethoxv)anilinn)-,S>(tetrahvdroftoran-3- 

Obtained by reacting 3,4-dihydro-5-(tetrahydrofuran-3-yloxy)quinazolin-4-one 
(reference example 1.3) and 3-chloro-4-(2-pyridylmethoxy)aniline (obtained as described in 
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PCT Int. Appl. WO 9615118) in 15% yield; NMR Spectrum (CDCI3) 2.23 - 2.45 (m, 2H), 
3.94 - 4.04 (m, 2H), 4.10 (q, IH), 4.26 (d, IH), 5.25 (t, IH), 5.28 (s, 2H), 6.84 (d, IH), 6.99 (d, 
IH), 7.22 (dd, IH), 7.44 - 7.54 (m, 2H), 7.59 - 7.66 (m. 2H), 7.74 (dt, IH), 8.11 (d, IH), 8,60 
(d, IH), 8.64 (s, IH), 9.90 (s, IH); Mass spectrum Mrf" 449. 
5 Example 19 

4-(3-CMon)-4-a-cvanomethvl-lg-iiiiida2ol-2>vlthi 
vloxv)auinazoline 

To a stirred solution of 4-(3-chloro-4-(lfl-imidazol-2-ylthio)anilino)-5-(l- 
methylpiperidin-4-yloxy)quinazoline (example 12.11) (460 mg) in acetonitrile (30 ml) was 

10 added potassium carbonate (1.0 g), chloroacetonitrile (80 mg) and d5-dicyclohexano-18- 
crown-6 (20 mg) and the solution stirred and heated at reflux for 18 hours. The solution was 
cooled, filtered and evaporated, and the residue purified by chromatography using ethyl acetate 
and then ammonia/methanol/DCM (30ml of 2.3N ammonia in methanol, 970ml of DGM) as 
eluent. Evaporation of the relevant firactions and trituration with ether yielded the title: 

15 compound as a white solid (160 mg, 31%); NMR spectrum (DMSO-d6, 373K) 1.9 - 2;0 (m, 
2H), 2.15 - 2.25 (m, 2H), 2.25 (s, 3H), 2.3 - 2.4 (m, 2H), 2.7 - 2.8 (m, 2H), 4.75 - 4.85 (m, IH), 
5.4 (s, 2H), 7.0 - 7.05 (d, IH), 7.2 - 7.25 (t, IH), 7.4 - 7.45 (d, IH), 7,5 - 7.6 (dd, IH), 7.6 (s, 
IH), 7.7 - 7.8 (t, IH), 8.3 (d, IH), 8.6 ((s, IH), 10.1 (bs, IH): Mass spectrum MH" 504. 

The procedure described above was repeated using the appropriate imidazole and alkyl • 

20 halide. Thus were obtained the compounds described below: 
Example 19.1 

4-(4-(l"CarbamoYlmethvl-lfl-imidazol-2"Vlthio)-3-cMoroaiiilino)-5»(l-methvlpm 
vioxy)quinazoline 

Obtained by reacting 4-(3-chloro-4-(lH-imidazol-2-ylthio)anilino)-5-(l- 
25 methylpiperidin-4-yloxy)quinazoline (example 12.11) with 2-chloroacetamide in 34% yield; 
NMR spectrum (DMS0-d6, 373K) 1.9 - 2.0 (m, 2H), 2.15 - 2.25 (m, 2H), 2.25 (s, 3H), 2.3 - 
2.4 (m, 2H), 2.7 - 2.8 (m, 2H), 4.75 (s, 2H), 4.75 - 4.85 (m, IH), 7.0 - 7.05 (d, IH), 7.0 - 7.2 
(bs, 2H), 7.2 (s, IH), 7.2 - 7.25 (d, IH), 7.4 - 7.45 (d, IH), 7,5 - 7.55 (dd, IH), 7.7 - 7.8 (t, IH), 
8.25 (d, IH), 8.6 (s, IH), 10.1 (bs, im: Mass spectrum MH" 522. 
30 Example 19 J2 

4-(3-Chloit)-4-a-(2-methoxYethvl)"lg-imiHflmlAyithio)anilm^ 
vloxv)aumazoliiie 
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Obtained by reacting 4-(3-chloro-4-(ljfir-imidazol-2-ylthio)anilino)-5-(l- 
methylpiperidin-4-yloxy)quinazoline (example 12.11) with 2-biomoethyknethylether in 61% 
yield; NMR spectrum (DMS0-d6, 373K) 1.9 - 2.0 (m, 2H), 2.15 - 2.25 (m, 2H), 2.25 (s. 3H), 
2.3 - 2.45 (m, 2H), 2.7 - 2.8 (m. 2H), 3.2 (s. 3H). 3.6 - 3.65 (t, 2H), 4.2 - 4.25 (t, 2H), 4.75 - 
5 4.85 (m, IH), 6.9 - 6.95 (d, IH), 7.1 (s, IH), 7.2 - 7.25 (d, IH), 7.4 - 7.45 (d, IH), 7,45 (s, IH), 
7.5 - 7.55 (dd, IH), 7.7 - 7.8 (t, IH), 8.2 (s, IH), 8.55 (s. IH), 10.1 (bs, IH); Mass spectrum 
MH^525. 
Example 193 

4-f3-CMoro-4-fl-(NJ^-diethvlcarbamovlmethvn-1 ^ 
10 methvlpiperidin-4-vloxv)auinazoline 

Obtained by reacting 4-(3-chloro-4-(l/f-imidazol-2-ylthio)anilino)-5-(l- 

methylpiperidin-4-yloxy)quinazoline (example 12.11) widi 2-cMoro-N,N-diethylacetaniide in • 

28% yield; NMRspectrum (DMSO-d6, 373K) 1.0 - 1.25 (bs, 6H), 1.9 - 2.0 (m, 2H), 2.15 - 

2.25 (m, 2H), 2.25 (s, 3H), 2.3 - 2.45 (m, 2H), 2.7 - 2.8 (m, 2H), 3.3 - 3.4 (q, 4H), 4.75 - 4.85 
15 (m, IH), 5.0 (s, IH), 6.95 - 7.0 (d, IH), 7.15 (s, IH), 7.2 - 7.25 (d, IH), 7.3 - 7.35 (d, IH), 7.35 

(s,. IH), 7.45 - 7.5 (dd, IH), 7.7 - 7.8 (t, IH), 8.2 (s, IH), 8.55 (s, IH), 10.1(bs, IH); Mass 

spectrum MH^ 578. 

Example 19.4 

4»(4,(l,tert-ButoxvcarbonYlmethvl ■lg"imidazol-2-Yltliio)-3-€hloroaiiilino)-5"(l- . 
20 methvlpiperidin-4-vloxv)quinazolme 

Obtained by reacting 4-(3-chloro-4-(l//-iniidazol-2-ylthio)anilino)-5-(l- 
methylpiperidin-4-yloxy)quinazoline (example 12.11) with tert-butyl 2-bromo-acetate in 44% 
yield: Mass spectrum MH^ 581. 

25 Example 19.5 

4-(3-ChIoro-4-fl-difluoromethvl-1ff-iinidftzol-2-YltMo)amliDo)-5-fl 

Yloxvlauinazoline 

Obtained by reacting 4-(3-chloro-4-(lif-imidazol-2-ylthio)anilino)-5-(l- 

methylpiperidin-4-yloxy)quinazoline (example 12.11) with ethyl difluorobromoacetate in 34% 
30 yield; NMRspectrum (DMSO-d6, 373K) 1.95 - 2.05 (m. 2H), 2.15 - 2.25 (m, 2H), 2.3 (s, 3H), 

2.3 - 2.45 (m, 2H). 2.7 - 2.85 (m, 2H), 4.75 - 4.85 (m, IH), 7.15 - 7.2 (d, IH), 7.2 - 7.3 (d, IH), 
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7.3 (s, IH). 7.4 - 7.45 (d, IH), 7.6 - 7.65 (dd, IH), 7.7 - 8.0 (q,lH), 7,7 - 7.8 (t. IH), 8.3 (s, IH), 
8.65 (s, IH), 10.0-10.2 (bs, IIP: Mass spectrum MtT 517. 
Example 19,6 

4-f4-ri»Ch^anomethvl-lH-iimdazol-2-vlthio)-3-fluoroaiiito^ 
5 vIoxv)auina2oline 

Obtained by reacting 4-(3-fluor()-4-(lff-imidazol-2-ylthio)anilino)-5-(l- 
niethylpiperidm-4-yloxy)quinazoline (example 12.12) with chloioacetonitrile in 40% yield; 
NMR spectrum (DMSO-d6, 373K) 1.9 - 2.0 (m. 2H), 2.15 - 2.25 (m, 2H), 2.2 (s, 3H), 2.25 - 
2.35 (m, 2H), 2.6 - 2.7 (m, 2H), 4.7 - 4.8 (m, IH), 5.35 (s, 2H), 7.1 (s, IH), 7.2 - 7.25 (d, IH), 
10 7.25 - 7.3 (t. IH), 7.4 - 7.42 (d, IH), 7.42 - 7.45 (dd, IH), 7.5 (s, IH), 7.7 - 7.8 (t, 1H),'8.0 - 8.1 
(dd, IH). 8.6 (s, IH), 10.2 (bs, IH); Mass spectrum Mtf" 490. 
Example 20 

4-r4-a-Carboxvmethvl'-lg'imidazoI-2-vltMoV3-chIoroa TiiK 
vioxv)quinazoline dihvdrocMoridet 

15 A solution of 4-(3-chloro-4-(l-reft-butoxycarbonylmethyH^r-imidazol-2- 

ylthio)anilino)-5-(l-methylpiperidin-4-yloxy)quinazoline (example 19.4) (100 mg) in dioxane 
(20 ml) was treated with an ethereal solution of hydrogen chloride (3 ml, IM), and heated at 
reflux for 4 hours. The solution was cooled to give a precipitate that was filtered and washed 
with ether to give the title compound as a white solid (98 mg, 95%); NMR spectrum (DMSO- 

20 d6, 373K) 2,3 - 2.5 (m, 2H), 2.5 - 2.6 (m, 2H), 2.8 (s, 3H), 3.1 - 3.4 (bs, 2H), 3.4 - 3.7 (bs, 2H), 
4.9 (s, 2H), 5.0 - 5.2 (m, IH), 7.15 - 7.2 (d, IH), 7.3 (s, IH), 7.45 - 7.5 (d, IH), 7.6 (s, IH), 7.6 
. 7.7 (m, IH), 7.9 - 8.0 (t, IH), 8.2 - 8.3 (bs, IH), 8.8 (s, IH), 10.2-10.5 (bs, IH), 10.&- 11.5 
(bs, IH); Mass spectrum MH^ 523. 
Example 21 

25 5-(l'MethYlpiperidin-4-vloxv)-4-(4-fthiazol-2-vlthio)anilino)auipazoline 

To a solution of 4-(4-iodoanihno)-5-(l-methylpiperidin-4-yloxy)quinazoline (reference 
example 4.6) (229 mg) in anhydrous and degassed toluene (3 ml) in a pressure vial was added 
2-mercaptothiazole (1 14 mg), cuprous bromide (15 mg) and l,8-diazabicyclo[5,4,0]undec-7- 
ene (152 mg). The solution was purged with nitrogen and the vial capped and then heated at 
30 1 18°C for 18 hours. The contents of the vessel were purified by chromatography using 

ammonia/methanoI/DCM (30 ml of 2.3N ammonia in methanol, 970 ml of DCM) as eluent to 
give the title compound as a solid (195 mg, 87%); NMRspectmm (DMSO-d6, 373K) 1.5 - 1.7 
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(m. 2H), 2.1 - 2.2 (m, IH), 2.2 (s, 3H), 2.2 - 2.4 (m. IH), 2.6 - 2.65 (m, IH), 2.7 - 2.8 (m, IH), 
3.4 . 3.5 (t, IH), 3.5 - 3.6 (d, IH), 4.7 - 4.9 (IH), 7.25 - 7.3 (d, IH), 7.35 - 7.4 (d, IH), 7.6 (s, 
IH). 7.65 - 7.8 (m, 4H), 7.95 - 8.0 (d, 2H), 8.6 (s, IH), 10.3 - 10.35 (bs, IH); Mass spectrum 
MH*450. 
5 Example 22 

5-(l-MethYlpiperidm-4-vloxv)-4-(4-(2-thiazolvIsiJphonvl)anilmo)qi^ 

To a solution of 4-chloro-5-(l-methylpiperidin-4-yloxy)quinazoline (reference 
example 2) (80 mg) and 4-thiazol-2-ylsulphonylaniline (reference example 8.6) (140 mg) in * 
anhydrous THF was added sodium hydride (100 mg, 40% dispersion in oil). The solution was ' • 

10 stirred and heated at reflux overnight. The reaction was concentrated and the residue purified 
by chromatograph using ethyl acetate and then a mixture of 3% 2.3N anunonia in methanol in 
DCM as eluent to give the title compound as a white solid (40 mg, 28%); NMR spectrum 
(DMS0-d6, 373K).1.9 - 2.0 (m, 2H), 2.15 - 2.25 (m. 2H), 2.25 (s, 3H), 2.3 - 2.4 (m, 2H), 2.7 - 
2.8 (m, 2H). 4.75 - 4.85 (m, IH), 7.2 - 7.3 (d, IH), 7.4 - 7.5 (d, IH), 7.7 - 7.8 (t, IH), 8.0 - 8.1 

15 (m, 3H), 8.1 - 8.2 (m, 3H), 8.65 (s, IH), 10.4 (bs, IH); Mass spectrum MH*" 482. 
Example 23 

4^(3-CMorO'4-(3«flttorobenzvloxv)aniKne)-5-(l-(4-meftvlpiperazin4"Vlkvdoh^ 
vloxv)auinazoline 

Sodium triacetoxyborohydride (0.43 g) was added to a solution of 4-(3-chlon>4-(3- 
20 fluorobenzyloxy)aniline)-5-(l-oxo-cyclohex-4-yloxy)quinazoline acetate (reference example 
47) (0.1 g) and l-methylpiperazine (0.34 ml) in DCE (25 ml) and the reaction stirred for 16 
hours. The solution was concentrated in vacuo and the residue partitioned between DCM and 
saturated aqueous sodium hydrogen carbonate solution. Combined organic extracts were dried 
and concentrated and the residue purified by chromatography using DCM - 5% ammonia (7N) . 
25 in methanol as eluent to give the title compound as a white solid (24 mg, 23%); Mass Spectrum 
M^576. 
Example 24 

4-G-Chloro-4-fl.2,3-thiadiazoM-Ylmethoxv)anilino)"5-fl-methvlpiperidin-4- 
vloxy)auinazoline 

30 4-Hydroxymethyl-l,2,3-thiadiazole (obtained as described in Example 1 of European 

Patent Appl. EP 0326640) (81 mg) was dissolved in DCM (5 ml). Di-wo-propylethylamine 
(122 id) was added, and the solution cooled to O^'C. Methanesulphonyl chloride (54 ^J) was 
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added dropwise; the solution was allowed to wann to ambient temperature, and was stirred for 
a further 2 hours. The solvent was evaporated, and the residue dissolved in DMA (10 ml). 
Potassium carbonate (552 mg) was added, followed by 4-(3-chloro-4-hydroxyanilino)-5-(l- 
methylpiperidin-4-yloxy)quinazoline (reference example 4.2) (150 mg). The mixture was 
5 briefly sonicated, then stilled at ambient ten^wrature for 16 hours. The solvent was 

evaporated, and the residue partitioned between DCM and water. Combined organic extracts 
were filtered through a silicone-treated filter paper and evaporated. The residue was purified 
by chromatography, using 0 to 2% (7: 1 methanol / c. ammonia (aq)) in DCM as eluent 
Evaporation of the appropriate fractions followed by crystallisation of the residue from ethyl 

10 acetate / i^o-hexane gave the title compound as a white crystalline solid (50 mg, 26%); N^R 
Spectrum (DMS0-d6) 1.88 - 1.98 (m, 2H), 2.12 - 2.22 (m, 2H), 2.19 (s, 3H). 2.25 - 2.33 (m, 
2H), 2.61 - 2.69 (m, 2H), 4.81 (m, IH), 5.72 (s, 2H), 7.24 (d, IH), 7.35 (d, IH), 7.45 (d, IH), 
7,57 (dd, IH), 7.74 (dd, IH), 8.15 (d, IH), 8.54 (s. IH). 9.32 (s, IH), 10.09 (s, IH); Mm 
Spectrum MH* 483,4. 

15 Example 25 

4-(3-Chloro-4-(2-pvridYlmethoxv)aniMno)-5-(2-piperidmoethoxv)auinazoline 

4-(3-Chloro-4-(2-pyridylmethoxy)anilino)-5-fluoroquinazoline (reference example 
4.8) (76 mg) and 2-piperidinolethanol (30 mg) were dissolved in 1,4-dioxane (5 ml) in a 10ml 
pressure vessel and sodium hydride (40 mg, 60% dispersion in oil) added. The vessel was 

20 sealed and heated at 150°C for 20 minutes, using the 'T)iscover™ microwave synthesis- 
system" (CEM Microwave technology Ltd). The reaction was cooled and pressure released 
and vessel uncapped. The solution purified by chromatography using 2.3 M ammonia / 
methanol in DCM (3:97) as eluent to give the title compound as a white solid after trituration 
with ether (25 mg, 26%); NMR spectrum (DMS0-d6, 373K) 1.3-1.4 (m, 2H), 1.4 - 1.5 (m, 

25 4H), 2.4 - 2.5 (m, 4H), 2.8 - 2.85 (t, 2H), 4.35 - 4.45 (t, 2H), 5.3 (s, 2H). 7.1 (d, IH). 7.2 (d, 
IH), 7.3 - 7.35 (m, IH), 7.35 (d, IH), 7.55 (d, IH), 7.65 - 7.75 (m, 2H), 7.8 - 7.9 (m, IH), 7.95 
(s; IH), 8.5 (s, IH), 8.6 (d, IH), 10.15 - 10.2 (bs, im: Mass Spectrum MH*^ 491. 

The procedure described above was repeated using the appropriate alcohol and the 5- 
fluoroquinazoline. Thus were obtained the compounds described below: 

30 
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Example 25.1 

4-f3-ailoro-4-f2-p viidvlmethoxv)aiulino)-5-(l-methvlpiperi^ 

Obtained by reacting (l-methylpipOTdin-2-yl)methanol with 4-(3-chloro-4- (2- 
pyridyImethoxy)anilino)-5-fluoroquinazoline (reference example 4.8) in 23% yield; NMR 
5 SEScmim (DMSO-d6, 373K) 1.3 - 1.5 (m, 2H), 1.5 - 1.6(m, IH), 1.6 - 1.7 (m, IH), 1.7 - 1.8 (m, 
2H), 2.2 - 2.3 (m.lH), 2.35 (s, 3H), 4.2 (d, IH), 4.5 (d, IH), 5.3 (s, 2H), 7.1 (d, IH). 73 (d, 
IH), 7.3 (m, IH), 7.35 (d, IH), 7.5 (d, IH), 7.7 - 7.8 (t, IH), 7.85 - 7.95 (m, 2H), 8.0 (s, IH), 
8.5 (s, IH), 8.6 (d, IH), 10.3 - 10.4 (bs, IH); Mass Spectrum MH" 491. 
Example 25,2 

10 4-(3-CMoro -4-(2-Pvridv lmethftyY)«"^""»-^'(^» gepan-l-vlethny^^ 

Obtained by reacting 2-azepan-l-ylethanol with 4-(3-chloiD-4-(2- 
pyridylmethoxy)anilino)-5-fluoroquinazoline (reference example 4.8) in 46% yield; NMR 
spectrum (DMSO-d6, 373K) 1.4 - 1.5 (m, 6H), 1.5 - 1.6 (m, 2H), 2.7 - 2.8 (m. 2H), 3.05 - 3.1 
(t, 2H), 4.35 . 4.4 (t, 2H), 5.3 (s, 2H), 7.1 (d, IH), 7.2 (d, IH), 7.3 - 7.35 (m, IH), 7.35 (d, IH). 
15 7.6 (d, IH), 7.7 (dd, IH), 7.75 (t, IH), 7.8 - 7.9 (t, IH), 7.95 (s. IH). 8.5 (s, IH), 8.6 (d, IH), 
10.2 (bs, IH); Mass Snectmrn MH^ 505. 
Example 25>3 

4-(3-ChlorQ-4-(-2-PYrid vlmethoxv) )anilino-5-(2-morpholinoethoxY)Qumazolme « 
Obtained by reacting 2-morpholinoethanol witii 4-(3-chloro-4-(2- 
20 pyridylmethoxyanilino)-5-fluoroquinazoline (reference example 4.8) in 42% yield; NMR 
spectrum (DMSO-d6, 373K) 2.8 - 2.9 (m, 6H), 3.3 - 3.4 (m, 4H), 4.4 (t, 2H), 5.3 (s, 2H), 7.1 
(d, IH), 7.25 (d, IH), 7.3 - 7.35 (m, IH), 7.35 (d, IH), 7.6 (d, IH), 7,7 (dd. IH), 7.75 (t, IH), 
7.8 - 7.9 (t, IH). 7.95 (s, IH), 8.5 (s, IH). 8.6 (d, IH), 10.2 (bs, IH); Mass Snectmm Mtf* 493. • 
Example 25.4 

25 4-(3-Chloro-4-(2-pvridvlmethoxv)amlipo-5-(2-PYrrolidinoethoYY)q "inaT/>l^ 

Obtained by reacting 2-pyrrolidinoethanol with 4-(3-chloro-4- (2- 
pyridylmethoxy)anilino)-5-fluoroquinazoline (reference example 4.8) in 44% yield; NMR 
spectrum (DMSO-d6, 373K) 1.6 - 1.7 (m, 4H), 2.6 - 2.7 (m, 4H), 3.0 (t, 2H), 4.4 (t, 2H), 5.3 (s, 
2H). 7.1 (d, IH), 7.2 (d, IH), 7.3 - 7.35 (m, IH), 7.35 (d, IH), 7.6 (d, IH), 7.65 - 7.75 (m, 2H), ' 
30 7.8 - 7.9 (t, IH), 7.95 (s, IH), 8.5 (s, IH), 8.6 (d. IH), 10.3 (bs, IH); Mass Snectmm IV flT 475 . 
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Example 25,5 

4-0-Chloro-4-f2-pvridvlmethoxv)anillno.>5-f3>morohoto^ 

Obtained by reacting 3-morpholinopropanol with 4-(3-chloro-4-(2- 

5 pyridylmethoxy)amlino)-5-fluoioquinazoline (reference example 4.8) in 15% yield; NMR 
spectrum (DMS0-d6, 373K) 2.1 - 2.2 (m, 2H), 2.3 - 2.4 (m, 4H), 2.5 - 2.6 (m, 2H), 3.5 - 3.6 
(m. 4H). 4.4 (t, 2H), 5.3 (s, 2H), 7.1 (d, IH), 7.25 (d, IH), 7.3 - 7.35 (m, IH). 7.35 (d, IH), 7.5 • 
- 7.6(m, 2H), 7.75 (t, IH), 7.8 - 7.9 (t, IH), 8.05 (s, IH), 8.5 (s, IH). 8.6 (d, IH). 9.9 (bs, IH); 
Mass Spectrum MH^ 507. 

10 Example 25.6 

4-(3-ailoro-4-f2-pvridvlmethoxv)amlino-'5-(3-(4-methvlpiperazi 

vl)propoxv)quinazoline 

Obtained by reacting 3-(4-methylpiperazin-l-yl)propanol with 4-(3-chloro-4-( 2- 
pyridylmethoxyanilino)-5-fluoroquinazoline (reference example 4.8) in 13% yield; NMR 
15 spectrum a>MS0-d6, 373K) 2.1 - 2.2 (m, 2H), 2.2 (s, 3H), 2.25 - 2.35 (m, 4H), 2.35 ■ 2.45 (m, ; 
4H), 2.5 - 2.6 (m, 2H), 4.4 - 4.45 (t, 4H), 5.3 (s, 2H), 7.1 (d, IH), 7.25 (d, IH), 7.3 - 7.35 (m, 
IH), 7.35 (d, IH), 7.55 - 7.65 (m, 2H), 7.7 - 7.75 (t, IH), 7.8 - 7.85 (t, IH), 8.05 (d. IH), 8.5 (s, 
IH), 8.6 (d, IH), 9.9 (bs, IH); Mass Spectrum MH" 520. 
Example 25.7 

20 4-(3-aMoro-4-(3>fluorobeDzyloxy)anilinoV5-(l-methvlpiperidin-2-ylmethoxv)a 

Obtained by reacting (l-methylpiperidin-2-yl)methanol with 4-(3-chloro-4-(3- 
fluorobenzyloxy)amlino)-5-fluoroquinazoline (reference example 33) in 17% yield; NMR 
spectrum (DMSO-d6, 373K) 1.3 - 1.6 (m, 4H), 1.6 - 1.8 (m, 2H), 2.2 - 2.3 (dt, IH), 2.35 (s, 
3H), 2.4 - 2.6 (m,2H), 4.2 (dd, IH), 4.5 (dd, IH), 5.25 (s, IH), 7.1 (d, IH), 7.1 - 7.15 (m, IH), 
25 7.3 (m, IH), 7.25 - 7.4 (m, 3H), 7.4 - 7.5 (m, IH), 7.7 - 7.8 (t, IH), 7.9 - 7.95 (dd, IH), 8.0 (d, 
IH). 8.5 (s, IH), 10.4 (bs, Iffi: Mass Spectrum MH^ 508. 
Example 25.8 

4"f3''Chloro-4-(3-fluorobenzvloxY)flnilino)-5-(2-pyrrolidinoethoxv)quiDazoline 

Obtained by reacting 2-pyrrolidinoethanol with 4-(3-chloro-4-(3- 
30 fluorobenzyloxy)anilino)-5-fluoroquinazoline (reference example 33) in 22% yield; NMR 
spectrum (DMSO-d6, 373K) 1.6 - 1.7 (m, 4H), 2.6 - 2.7 (m, 4H), 3.0 - 3.1 (m, 2H), 4.4 - 4.5 
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(m, 2H). 5.3 (s, 2H), 7.1 - 7.2 (m, 2H), 73 (d, IH), 7.3 - 7.4 (m, 3H), 7.45 - 7.5 (m, IH). 7.7 - 
7.8 (m, 2H), 8.0 (d, IH), 8.5 (s, IH) 10.3 (bs, IH): Mass Spectrum MH^ 493. 
Example 25.9 

4-(3-Chloro-4-(3-fluoroben g:Y^nyY)aniHnn)--S.(,^- morpholmopropoxv) 
5 Obtained by reacting 3-morpholinopropanol with 4-(3-chloro-4-(3- 

fluorobenzyloxy)amlino)-5-fluQroquinazoline (reference example 33) in 22% yield; NMR 
spectrum (DMSO-d6, 373K) 2. 1 - 2.2 (m, 2H), 2.4 - 2.45 (m, 4H), 2.5 - 2.6 (m, 2H), 3.55 - 3.6 . 
(m, 4H), 4.4 . 4.45 (t, 2H), 5.3 (s, 2H), 7.1 - 7.2 (m, 2H), 7.3 (d, IH), 7.3 - 7:4 (m, 3H), 7.45 - 
7.5 (m, IH), 7.6 - 7.7 (m. IH), 7.8 - 7.9 (t, IH), 8.0 (d, IH), 8.55 (s, IH) 10.0 (bs, IH); Mass 
10 Spectrum MH*^ 524. 
Example 25>10 

4-(3-CMoro-4-(3"fluorobenzvloxv)anilino)"5-r2-(l-meth^ 
Yl)ethoxv1quinazoline 

Obtained by reacting 2-(l -methylpyrrolidin-2-yl)ethanol with 4-(3-chlon)-4-(3- 
15 fluorobenzyloxy)anilino)-5-fluoroquinazoline (reference example 33) in 22% yield; Mass 
SEecto3fflaMH*'508. 
Example 25,11 

4-(3"Chloro-4-(3*fluoroben2yIoxv)anilino)-5-(2-morpholinoethoxy)quinazoline 
Obtained by reacting 2-morpholinoethanol with 4-(3-chloro-4-(3- 
20 fluorobenzyloxy)anilino)-5-flu6roquinazoline (reference example 33) in 25% yield; NMR 
spectrum (DMSO-d6, 373K) 2.5 - 2.6 (m, 4H), 2.9 - 3.0 (m, 2H), 3.5 - 3.6 (m, 4H), 4.4 - 4.5 
(m, 2H), 5.3 (s, 2H), 7.1 - 7.2 (m, 2H), 7.3 (d, IH), 7.3 - 7.35 (m, 3H), 7.35 - 7.4 (m, IH), 7.7 - 
7.8 (m, 2H), 8.0 (d, IH), 8.5 (s, IH), 10.2 (bs, IH); Mass Spectrum MH:" 510. 
Example 25.12 

25 4-(3-Chloro-4-(3-fluorohenzYlnxy)aniKno).5-(3-f4-methvlDipera2m 
vDpropoxv'^auinaa^nline 

Obtained by reacting 3-(4-methylpiperazin-l-yl)propanol with 4-(3-chloro-4-(3- 
fluorobenzyloxy)anilino)-5-fluoroquinazoline (reference example 33) in 13% yield; Mass 
Spectrum MH^ 537. 
30 Example 26 

The compounds in Table 1 were prepared as follows: 
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A Stock solution of 4-(3-^Uon>-4-hycfroxyanibno>5-(l-methylpiperidin-4-yloxy)qiiin 
(reference example 4.2) (335 mg) in DMF (7.92 ml) was prepared, and 100 jil aliquots 
transfened to a 96 well plate. Using a resin loader, potassium carbonate (30Qmg) was ' 
distributed evenly across the plate. An appropriate benzyl or heteroarylmethyl chloride (0.11 

5 mM) were dissolved in DMF (1 ml) and 100 jxl of each solution transferred to the plate. The 
plate was agitated at 25°C for 16 hours. To each well was added DMF (100 (iL) and trisamine 
scavenger resin (726 mg) by using the resin loader to distribute evenly across the wells. The 
plate was agitated for 3 hours at 25°C. Each well was filtered to remove resin and inorganic 
material and the remaining filtrates were concentrated in vacuo. DMSO (55(j|xl) was added to 

10 each well and aliquots of 50 [il were then taken from each well for LCMS purity determination^ 
LCMS purity was determined on a Phenomenex Synergi column (reverse phase silica, 50 x 2 
mm, flow rate 1.1 ml/minute), eluting with acetonitrile-water containing formic acid (0.05%) 
on a gradient from 5-95% over 4.5 minutes, with UV detection at 254 nm. There was thus 
obtained the compound shown in bold in Table 1 . 

15 Table 1 ' 



In Table 1 EG refers to Example, RT refers to the LCMS retention time (minutes) 



EG 


Compound 


m-bt 


RT 


26.1 


4-(3-Cliloro-4-(2, 6-dlchlorobeiizyloxy)aiiilino)-S-(l- 
methylpiperidin-4-yloxy)quinazoline 

Obtained by reaction with 2,6-dichlorobenzyl chloride 


542 


1.40 


26.2 


4-(3-Chloro-4-(4-fluorobeiizyIoxy)aniIino)-5-(l- 
methylpiperidin-4-yloxy)quinazoline 
Obtained by reaction with 4-fluorobenzyl chloride 


492 ! 


1.30 


26.3 


4-(3-Chloro-4-(3-nitrobeiizyloJ7)aiiilino>5-(l- 
methylpiperidin-4-ylo2i7)quinazoline 
Obtained by reaction with S-nitrobenzyl chloride 


519 


1.29 


26.4 


4-(3-Chloro-4-(3-pyridylmethoxy)anilino)-5-(l- 
methylpiperidin-4-yloxy)quinazoline 
Obtained by reaction with 3-picolyl chloride 


475 


0.81 
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EG 


ComDoimd 


m-bt 


RT 


26.5 


4*(4-(Beiizo(l^)dioxol-5-ylmethoxy)-3HAdoroaiii^ 
methylpiperidin-4-yIoxy)quuiazoline 

Obtained by reaction witli benzo(l,3)dioxol-5-yImethyl 
chloride 


518 


1.26 


26.6 


4-(3-CMoro-4-(2-nieihoxybeiizyloxy)a]iilino>5-(l- 
methylpiperidin"4»yloxy)quiiiazoline 

Obtained by reaction with 2-methoxyben2yl chloride 


504 


1.31 


26.7 


4-(3-Chloro-4-(5-niethylisoxazolO-ylmethoxy)aiiilino)-5--(l- 
methylpiperidin-4*yloxy)quiiiazoluie 

Obtained by reaction with 5-methylisoxazol-3-ylmethyl 
chloride 


■ 

479 


1.05 


26.8 


4-(3-Chloro-4-(2-chlorobenzyloxy)aiulino)-5-(l-. 
methylpiperidin-4-yIoxy)quinazoIiae 

Obtained by reaction with 2-chlorobenzyl chloride 


508 


1.37 


26.9 


4-(3-Chloro-4-(2-chloro-6-fluorobenzyloxy)aiiilino)-5-(l- 
methylpiperidln-4-yloxy )qulnazoline 

Obtained by reaction with 2"Chloro-6-fluorobenzyl chloride 


526 


1.34 


26.10 


4-(3-Chloro-4-(2,5-diniethylbenzyloxy)aniIino)-5-(l- 

methyIpiperidm-4-yloxy)quinazoline 

Obtained by reaction with 2, 5-dimethyIbenzyl chloride 


503 


1.45 


26.11 


4-(3-Chloro-4*(3"methoxybe]izyloxy)aiiilino)"5-(l- 
methylpiperidin-4-yloxy)quiiiazoUne 

Obtained by reaction with 3-methoxybenzyl chloride 


504 


1.26 


26.12 


4-(3-Chloro-4-(2-nitrobenzyloxy)anilino)-S-(l- 
methylpiperidin-4-yloxy)quinazoline 
Obtained by reaction with 2-ratrobenzyl chloride 


519 


1.27 


26.13 


4-(3-CMoro-4-(4-pyridylmethoxy)aiiilino)-5-(l- 
inethylpiperidin-4-yloxy)quinazoline 

Obtained by reaction with 4-picolyl chloride 


474 


0.74 
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£6 


Compound 




RT 


26.14 


4-(3-Oiloro-4-(2,6-difluoroben27loxy)ai]ilino 
iDethylpiperidin-4-yIoxy)quiiiazoline 

Obtained by reaction with 2,6-difluorobenzyl chloride 


509 


1.27 


26.15 


4-(3-ailoro-4-(2-fluorobeiizyloxy)aiiilmo)-5-(l- 
methyIpiperidiii-4-yloa7)quinazol]ne 

Obtained by reaction with 2-fluorobenzyl chloride 


492 


1.28 


26.16 


4-(3-Chloro-4-(3-clilorobeiu7loxy)aiiilino)-5-(l- 
mefhylpiperidiii-4-yloxy)qiiinazoline 

Obtained by reaction with 3-chlorobenzyl chloride 


508 • 


1.39 


26.17 


4-(3-Chloro-4-(3-niethylbeiizyloxy)aniImo)-5-(l- 
methylpiperidin-4-yloxy)quinazoline 

Obtained by reaction with 3-methylbenzyl chloride 


488 


1.37 


26.18 


4-(3-Chloro-4-(5-chlorothiophen-2-ylniethoxy)anilmo)-5- 
(l-methyIpiperidin-4-yloxy)quinazolme 

Obtained by reaction with 5-chlorothiophen-2-ylmethyl 
chloride 


514 ; 


1.39 


26.19 


4-(3-Chloro-4-(2-cyanobeiizyloxy)amlino)-5-(l- 
methyIpiperidin-4-yloxy)quinazoline 
Obtained by reaction with 2-cyanobenzyl chloride 


500 

(M^) 


1.20 


26.20 


4-(3-ChIoro-4-(2-methylthiazol-4-ylmethoxy)anilino)-5 

methyIpiperidin-4-yloxy)quuiazoIine 

Obtained by reaction with 2-methylthiazol-4-ylinethyl chloride 


495 


1.06 


26.21 


4-(3-C%loro-4-(4-niethyl-2-iiitrobeiizyIoxy)aniUno) 
methylpiperidin-4-yloxy)quinazoline 

Obtained by reaction with 4-methyI-2-nitrobenzyl chloride 


533 


1.37 


26.22 


4-(3-Cliloro-4-(thiazol-4-ylmethoxy)anilmo)-5-(l- 
methylpiperidin-4-yloxy)quinazoline 
Obtained by reaction with 4-chloromethylthiazole 


481 


0.97 



wo 03/040108 



-159- 



PCT/GB02/04931 



EG 


ComDOund 


M-E* 


RT 


26.23 


4-(3-CMoi^-(6-chloropyrid-3-ylmethoxy)aiiilmo)-5-(l- 
methylpiperidm-4-yloxy)quinazoline 

Obtained by reaction with 6-chloropyrid-3-ylmethyl chloride 


509 


1.13 



Example 27 

Pharmaceutical composition 

The following illustrates a representative pharmaceutical dosage forms of the invention 
5 as defined herein (the active ingredient being termed "Compound X"), for therapeutic or 
prophylactic use in humans: 



(a) Tablet I mg/tablet 

Compound X 100 

10 Lactose Ph.Eur. 182.75 

Croscarmellose sodium ; 12.0 . 

Maize starch paste (5% w/v paste) 2.25 

Magnesium stearate 3 .0 

15 (b) Injection I (50mg/nil) 

Compound X 5.0% w/v 

IM Sodium hydroxide solution 15.0% v/v 

O.IM Hydrochloric acid (to adjust pH to 7.6) 

Polyethylene glycol 400 4.5% w/v 

20 Water for injection to 100%. 



The above formulations may be obtained by conventional procedures well known in the 
pharmaceutical art. For example the tablet inay be prepared by blending the components 
together and compressing the mixture into a tablet. 

25 
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Starting Materials 

The starting materials used in the examples were prepared as follows. 
S Reference Example 1 

3.4»Dihvdro-5"Q-me<hvlpiperidin-4-vloxv)attip ay^li"-4-nnft 

Sodium hydride (4.1 g, 60%) was added in portions to 4-hydroxy-l-methylpiperidine 
(10.7 g) in DMA (125 ml). The reaction was stirred at room temperature for 15 minutes, 50**C 
for 15 minutes then allowed to cool to room temperature. 5-Fluoro-3,4-dihydroquinazolin-4- 

10 one (5. 1 g) was added in a single portion, and the mixture heated at 80®C for 2 hours. The 
reaction was cooled, concentrated in vacuo and the residue dissolved in methanol. DOWEX 
H*" ion exchange resin (75 g) was added and the mixture was stirred at room temperature for 1 
hour. The mixture was then filtered and the resin washed with methanol. The resin was then 
suspended in ammonia (7N solution in methanol) and this mixture was stirred at room 

15 temperature for 1 hour. The mixture was then filtered, and the filtrate was concentrated in 

vacuo to give the title compound as a white solid after trituration with ether (7.3 g, 91%); NMR ' 
spectrum (DMSO-d6) 1.72 (m, 2H), 1.88 (m, 2H), 2.15 (s, 3H), 2.19 (m, 2H), 2.63 (m, 2H), 
4.46 (m, IH), 7.00 (d, IH), 7.14 (d, IH), 7.61 (t, IH), 7.91 (s, IH), 11.75 (bs, IH). 

The procedure described above was repeated using the appropriate alcohol. Thus was 

20 obtained the compound described below: 
Reference Example 1.1 

l"(feif-ButoxvcarlK)nvlplperidm-4-vloxv)-3,4-dihvdroauiM 

Obtained fix)m l-(rerf-butoxycarix)nyl-4-hydroxypiperidine in 87% yield; NMR 
spectrum (DMSO-d6) 1.39 (s. 9H), 1.6 - 1.87 (m, 4H), 3.32 - 3.43 (m, 2H), 3.47 - 3.60 (m, 
25 2H), 4.75 (m, IH), 7.08 (d, IH), 7.17 (d, IH), 7.64 (t, IH) 8.84 (s, IH), 11.80 (bs, IH); Mass 
spectrum MH*" 346. 
Reference Example IJZ 

3,4-DihvdrO"5"ftetrahvdroPYran-4-vloxv)attinazolip-4"One 

Obtained from tetrahydropyran-4-ol in 27% yield; NMR Spectrum (DMSO-d6) 1.61 - 
30 1.78 (m, 2H), 1.84 - 2.00 (m, 2H), 3.42 - 3.56 (m, 2H), 3.85 - 3.97 (m, 2H), 4.65 - 4.78 (m, 
IH), 7.04 (d, IH), 7.18 (d, IH), 7.61 (t, IH), 7.93 (s, IH); Mass spectrum MH" 247. 
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Reference Example 13 

3.4-Dihvdro-5-(tetrahvdroftiran-3-vloxY)quinazolin-4-on^ 
5 Obtained from tetrahydiofuran-3-ol in 71% yield; NMR Spectmm (DMS0-d6) 1.98 - 

2.08 (m, IH), 2.16 - 2.26 (m, IH), 3.75 - 3.98 (m, 4H), 5.02 - 5.10 (m, IH), 6.96 (d, IH), 7.18 
(d, IH), 7.61 (t. IH), 7.93 (s, IH), 11.8 (s, IH): Mass spectmm MH^ 233. 
Reference Example 1,4 

3,4^Dihvdro"5>(l,4*dioxaspiror4,51dec-8-vloxv)qmnazolin«4«one 

10 Obtained from 1, 4-dioxaspiro[4.S]decan-8-ol (reference example 46) in 45 yield; 

NMR Spectrom ( DMS0-d6) 1.48 (m, 2H), 1.70-2.00 (m, 6H), 3.85 (s, 4H), 4.63 (m, IH), 
7.03 (d, IH), 7.14 (d, IH), 7.60 (t, IH), 7.90 (s, IH), 11.74 (bs, IH); Mass Spectrum M -rf" 
301. 

Reference Example 2 
15 4-Chloro-5-Q-methvlpiperidin^4"Yloxv)quinazoline 

Phosphorus oxychloride (3.59 ml) was added to a solution of 5-(l-methylpiperidin-4- 
yloxy)-3,4-dihydroquinazolin-4-one (1 .0 g) (Reference Example 1) and di-iw- 
propylethylamine (2.01 ml) in DCM (70 ml), and the resulting solution heated at reflux for 16 
hours. The reaction was cooled and concentrated in vacuo and the residue dissolved in ethyl 

20 acetate and cooled to O^C. Cold saturated aqueous sodium hydrogen carbonate solution was 
added and the two-phase mixture stirred at 0°C for 15 minutes. The organic layer was 
separated, dried and concentrated in vacuo to yield the title compound as a yellow solid (0.665 
g, 62%); NMR spectrum (CDCI3) 2.10 (m, 2H), 2.23 (m, 2H), 2.42 (s, 3H), 2.60 (m, 2H), 2.84 
(m, 2H), 4.73 (m, IH), 7.04 (d, IH), 7.62 (d, IH), 7.81 (t, IH), 8.93 (s, IH); Mass spectrum M^ 

25 278. 

The procedure described above was repeated using the appropriate 3,4- 
dihydroquinazolin-4-one. Thus was obtained the compound described below: 
Reference Example 2.1 

5-(l-terf-Butloxvcarbonvlpiperidin-4«vloxvV4-chlonKiuinazoline 
30 Obtained from 5-(l-rerr-butoxycaibonylpiperidin-4-yloxy)-3,4-dihydroquinazoline 

(reference example 1.1) in 66% yield; NMR spectrum (DMSO-d6) 1.38 (s, 9H). 1.58 - 1.90 
(m, 4H). 3.30 - 3.60 (m, 4H), 4.82 (m, IH), 7.14 - 7.28 (m, 2H), 7.74 (t, IH), 8.33 (s, IH), 
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Reference Example 3 

4-Chloro-5-fluoroaiiinazoline hYdrochloride 

To a suspension of 5-fluoro-3,4-dihydroquinazolin-4-one (0.5 g) in thionyl chloride (5 
ml) was added DMF (0.2 ml). The mixture was heated at reflux under an atmosphere of 
S nitrogen for 3 hours. The mixture was evaporated in vacuo, the residue re-suspended in dry 
toluene, and evaporated again. The residue was dried in vacuo to give the title compound as a 
pale yellow solid (634 mg, 95%), which was used without further manipulation. 
Reference Example 4 

4-(4-(Azepan-l-Ylcarbonvl)-3-chloroanilino)-5-flttoroquinazoline hydrochloride 
10 To a solution of 4-(azepan-l-ylcarbonyl)-3-chloroaniline (reference ^mple 11.1) 

(126.4 mg) in IPA (3 ml) was added 4-chloro-5-fluoroquinazoline (reference example 3) (131 . 

mg). The mixture was heated at reflux, under an atmosphere of nitrogen, for 1 hour producing 

a precipitate. The mixture was cooled to room temperature and the product filtered off, washed 

with IPA, diethyl ether and dried in vacuo to yield the title compound (199 mg, 100%); NMR 
15 spectmm (DMSO-d6) 1.54 (bs, 6H), 1.72 (bs, 2H), 3.21 (bs. 2H), 3.58 (bs, 2H), 7.46 (d, IH), 

7.62 - 7.72 (m, 2H), 7.81 (d, IH), 7.91 (s, IH), 8.07 (m, IH), 8.89 (s, IH); Mass spectrum MlT = 

399. 

The procedure described above was repeated using the appropriate aniline and 4- 
chloroquinazoline. Thus was obtained the compound described below: 
20 Reference Example 4,1 

4- (l-(3-Muorobenzvl)indazol-5-vlammo)-5"fluoroquinazoline hydrochloride 

Obtained from 4-chloro-5-fluoroquinazoline hydrochloride (reference example 3) and 

5- amino-l-(3-fluorobenzyl)indazole (obtained as described in PCT Int. Appl. WO9802438) in 
66% yield; NMR spectrum (DMSO-d6) 5.74 (s, 2H), 7.00 - 7.15 (m, 3H), 7.36 (m, IH), 7.54 

25 (dd, IH), 7.67 (dd, IH), 7.77 (d, IH), 7.82 (d, IH), 7.97 (s, IH), 8.06 (m, IH), 8.22 (s. IH), 
8.77, (s, IH); Mass spectrum MH^ 383. 
Reference Example 4.2 

4-f3-CMorO'4*hYdro3CvamUno)«5-(l«methvIpiperidin-4«Yloxv)a uinaTn]iTift 

Obtained by reacting 4-chloro-5-(l-methylpiperidin-4-yloxy)quinazoline (reference 
30 example 2) and 3-chloro-4-hydroxyaniline in 60% yield; NMR spectmin (DMSO-d6) 1.9 (m, 
2H), 2.1 (m, 5H), 2.3 (m, 2H), 2.6 (m, 2H), 4.8 (m, IH). 7.0 (d, IH), 7.2 (d, IH), 7.3 (m, 2H), 
7.7 (m, IH). 8.0 (d, IH), 8.4 (s. IH), 10.0 (s, Iffl: Mass spectrum MH-^385- 
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Reference Example 4,3 

4-(3-Fiuoro-4-hvdroxvaiiiImo)-5-(l-methvh)iperidin-4-vloxv)qm^ 

Obtained by reacting 4-chloro-5-(l-methylpiperidin-4-yloxy)qmnazoline (reference 
example 2) and 3-fluoro4-hydroxyaniline in 87% yield; Mass Spectrom MHT 369. 

S Reference Example 4.4 

4-(TnrfnlAYlaminA)..5-fl-methvlpiperidin- 4«Yln^)qninflmlin^ 

Obtained by reacting 4-chloio-5-(l-methylpiperidin-4-yloxy)quinazoline (reference 
example 2) and 5-aminoindole in 55% yield; NMR spectrum (DMSO-d6) 1.80 - 2.00 (m, 4H), 
2.10 - 2.20 (m + s, 5H), 2.27 (m, 2H), 2.62 (m, 2H), 4.80 (m, IH). 6.42 (s, IH). 7.19 (d, IH), 
10 7.28 (m, 2H), 7.35 (m, IH), 7.40 (d, IH), 7.67 (t, IH), 8.06 (s, IH), 8.42 (s, IH); Afess 
Spectrum MH*' 374. ^ 
Reference Example 4>5 

2-r2-Chloro-4-(5-(l"methvlpiperidm4-vloxY)aumazolm-4-vlamipo)pheno3^^ 
hydrocMoride 

15 Obtained from 2-(4-amino-2-chlorophenoxy)acetonitrile (reference example 9.4) and 

4-chloro-5-(l-methylpiperidin-4-yloxy)quinazoline (reference example 2) in 96 % yield; 
NMR spectrum pMSO-d6) 2.10 - 2.32 (m, 2H), 2.32 - 2.50 (m, 2H), 2.76 (s, 3H), 3.G3 - 3.25 
(m, 2H), 3.40 - 3.60 (m, 2H). 4.98 (m, IH), 5.28 (s, 2H), 7.28 (d, IH), 7.33 (d, IH), 7.38 (d, 
IH), 7.65 (d, IH), 7.76 (dd, IH). 8.21 (d, IH), 8.55 (s, IH), 9.95 (bs, IH): Mass Spectrum MH^ 

20 424. 

Reference Example 4.6 

4-f4-IodoaniliPo)-5-(l-methvlpiperidip-4-vloxv) ^iiina^nline 

Obtained from 4-iodoaniline and 4-chloro-5-(l-niethylpiperidin-4-yloxy)quinazoline 
(reference example 2) in 67% yield; NMR spectrum (DMS0-d6) 1.8 - 2.0 (m, 2H), 2.1 - 2.3 
25 (m, 4H), 2.17 (s, 3H), 2.6 - 2.7 (m, 2H), 4.7 - 4.85 (m, IH), 7.2 - 7.25 (d, IH), 7,35 - 7.4 (d, 
IH), 7.6 - 7.8 (m, 5H), 8.5 (s, IH), 10.15 - 10.2 (bs, IH); Mass spectrum MH^ 461. 
Reference Example 4,7 

4-f5-Chloro«2-fluoro-4-hvdroxY^nilmoV5-fl-methvlpiperidin-4-vlox Y)i"l"a™im 

Obtained from 4-chloro-5-(l-methylpiperidin-4-yloxy)quinazoline (reference example 
30 2) and 4-amino-2-chIoro-5-fIuorophenol (rd^erence example 8.7) in 83% yield; Mass 
Spectrum Mtf' 495. 
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Reference Example 4.8 

4-(3-CMoro-4-(2-pvridvlinethoxv)anilino)>5-fluoroquina7:nli 

Obtained from 4-chloro-5-fluoroquinazoline hydrcx:hloride (reference example 3) and 
3-chloro-4-(2-pyridylmethoxy)aniline (obtained as described in PCX Int. Appl. (1996) WO 
5 9615118) in 78% yield: Mass spectrum Mtt 381. 
Reference Example 5 
3-Cliloro-4>(3-Dvridvloxv)aiiilme 

Titanium (HI) chloride (10 wt. % in 20-30% aq. HCl, 6.5 ml) was added to a solution of 
3-chloro-l-nitro-4-(3-pyridyloxy)ben2ene (0.25 g) (reference example 14) in acetone (18 ml) 
10 and water (3.6 ml) containing ammonium acetate (1.6 g) and the solution stirred overnight at 
room temperature. The reaction was concentrated in vacuo and the residue partitioned between 
ethyl acetate and 880 ammonia solution. Combined organic extracts were dried and • 
concentrated. to give the title compound (O.lS g, 68%); Mass spectrum MH* 221. 

Hie procedure described above was repeated using the appropriate nitro compound. 
15 Thus weie obtained the compounds described below: • 
Reference Example 5.1 
3-Ghloro-4-(3-fluorophenoxv)amline 

. Obtained from 3-chloro-4-(3-fluorophenoxy)-l-nitroben2ene (reference example 14.1) 
in 65% yield; Mass spectrum MH*" 238, 
20 Reference Example 5.2 

3-Chloro-4-(23-difluorophepoxv)aniline 

Obtained from 3-chloro-4-(2,3-difluorophenoxy)-l-nitrobenzene (reference example 
14.2) in 62% yield; Mass spectmm MlT 256. 
Reference Example 5.3 
25 3-Methvl-4-(N-(2-pvridylmethvl)amino)anilipe 

Obtained from 3-methyl-4-(N-(2-pyridylmethyl)amino)nitrobenzene (reference 
example 15.1) in 71% yield; NMR Spectrum (DMSO-d6) 2.07 (s, 3H), 4.13 (s, 2H), 4.17 (d, 
2H), 4.88 (t, IH), 6.14 (d, IH), 6.21 (dd, IH), 6.36 (dd, IH), 7.20 (dd, IH), 7.32 (d, IH), 7.68 
(ddd, IH), 8,50 (d, IH): Mass spectrum Mit 214. 
30 Reference Example 5.4 

3-ChIorQ-4-rN-methvl-N-f2-pvridvnaniinolaniline 
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Obtained ftom 3-cWoro-4-[N-methyl-N-(2-pyridyl)aniino]nitrobenzene (reference 
example 16) in 95% yield; NMR Spectrum (DMSO-d6) 3.23 (s, 3H), 5.50 (s, 2H), 6.04 (d, 
IH). 6.57 (dd, IH), 6.59 (dd, IH), 6.74 (d, IH). 7.01 (d, IH), 7.35 (ddd, IH), 8.08 (d, IH); 
Mass spectrum MH^ 236. 
5 Reference Example 5.5 

3-giloro-4-(2-pvridvl)aniino)aniline 

Obtained from 3-chloro-4-(2-pyridylaimno)nitrobenzene (reference example 16.1) in 
60% yield; NMR Spectrum (DMSO-d6) 5.23 (s, 2H). 6.44 (d, IH), 6.51 (dd, IH), 6.58 (dd, 
IH), 6.68 (dd, IH), 7.16 (d, IH), 7.42 (ddd, IH), 7.92 (s, IH), 7.97 (d, IH); Mass spectrum 
10 MH^222. 

Reference Example 5.6 
3-MethYM-(2-pvrid Y^«™l"»)»"^l^"'^ 

Obtained from 3-methyM-(2-pyridylamino)nitrobenzene (reference example 16.2) in ' 
96% yield; NMR Spectrum (DMSO-d6) 2.01 (s, 3H), 4.88 (s, 2H), 6.28 (d, IH), 6.39 (dd, IH), 
15 6.46 (d, IH), 6.51 (dd, IH), 6.87 (d, IH), 7.37 (ddd, IH), 7.73 (s, IH), 7.95 (d, IH); Mass 
SEffitoimMH*"200. 
Reference Example 5,7 

3''Methvl"4-rN"methvl"N"(2-pvridvl)amino1aniline 

Obtained from 3-methyl-4-[N-methyl-N-(2-pyridyl)aniino]nitrobenzene (reference 
20 example 16.3) in 89% yield; NMR Spectrum (DMS0-d6) 1.90 (s, 3H), 3.22 (s, 3H), 5.09 (s, 
2H), 5.96 (d, IH), 6.46 (dd, IH), 6.48 (dd, IH), 6.50 (d, IH), 6.80 (d, IH), 7.30 (ddd, IH), 8.08 
(d, IH); Mass spectrum MH^ 214. 
Reference Example 6 

5-Ammo«3-chloro-l"(2-pvridvlmethvl)ipdole 

25 A solution of 3-chloro-5-nitro-l-(2-pyridylmethyl)indole (reference example 13) (2.5 

g) in ethanol (130 ml) was stirred at room temperature. Sodium dithionite (7.6 g) in water (18 
ml) was added, and the CMXture was heated to 50°C for 5 hours, then cooled to room 
temperature. The ethanol was removed in vacuo^ and the residue was partitioned between 
DCM and water. The DCM layer was separated, dried over sodium sulphate, then concentrated 

30 in vacuo to give the cmde material, which was purified by column chromatography using 50% 
DCM in hexane then neat DCM to ^ve the title compound as an orange solid (488 mg, 23%); 
NMR Spectrum (CDCI3) 3.53 (s, 2H), 5.27 (s, 2H), 6.61 (dd, IH), 6.68 (d. IH), 6.86 (d, IH), 
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7.01 (d, IH). 7.04 (s, IH), 7.11 (dd, IH), 7.47 (dt, IH), 8.55 (m, Iffi: Mass Spectrum MtT 
258. 

The procedure described above was repeated using the appropriate aryl nitro 
compound. Thus were obtained the compounds described below: 
5 Reference Example 6A 

S-Ammo-3-chloro-l-(2-PYridvlmethvl)indazole 

Obtained £rom 3-chloro-5-nitro-H2-pyridylmethyl)indazole (reference example 13.1) 
in 24% yield; NMR Spectrum (CDCI3) 3.3 (bs, 2H). 6.65 (dd, IH), 6.77 (m, IH), 6.84 - 7.02 
(m,.5H), 7.24 (m, IH). 
10 Reference Example 6J2 

3-H^Qro■4-a■methvl-liy^im^day^l^^.vltMo>aniline 

Obtained from 3-fluoro-4-(l-methyl-lH-iinidazol-2-yIthio)nitrobenzene (reference 
example 43) in 86% yield; Mass spectmm MH** 224. 
Reference Example 6,3 
15 3-Fluoro-4-(l--methvI-lH-l,3.4-triazol-2-vltbio)aniIlne 

Obtained from 3-fluoro-4-(l-methyHfl-3,4-triazol-2-ylthio)nitrobenzene (reference 
example 43.1) in 14% yield; Mass spectrum MH*" 225, 
Reference Example 6.4 
3-Chloro-4-(2-pvridvlthio)anilipe 
20 Obtained from 3-<:hloro-4-(2-pyridylthio)nitroben2ene (reference example 44) in 21% 

yield; Mass spectrum Mit 237. 
Reference Example 6^ 
3-Chloro-4-(2-pvrimidinvlthio)aniline 

Obtained from 3-cWoro-4-(2-pyTimidinylthio)nitrobenzene (reference example 44.1) 
25 in 27%: Mass spectrum Mft 238. 
Reference Example 7 
S-Amino-I'bepzenesulphonvlipdoie 

l-Benzenesulphonyl-S-nitroindole (reference example 26) (0.3 g) and 10% Pd/C (30 
mg) in ethyl acetate / ethanol (9:1, 20 ml) were stirred under a hydrogen atmosphere for 2 
30 hours. The reaction was filtered and concentrated in vacuo to give the title compound as a 
beige soUd (0.18 g. 67%); NMR spectrum (DMSO-d6) 4.9 (bs, 2H), 6.6 (m, 3H), 7.6 (m, 5H), 
7.8 (d, 2H); Mass spectrum MH'^273. 
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The procedure described above was repeated using the appropriate nitro aryl 
compound. Thus was obtained the compound described below: 
Reference Example 7.1 
S'Amino-l-benzvlindole 
5 Obtained from l-benzyl-S-nitroindole (reference example 26.1) in 61% yield; NMR 

spectrum (DMSO-d6) 4.5 (bs, 2H), 5.2 (s, 2H), 6.2 (d, IH), 6.4 (dd, IH), 6.6 (s. IH), 7.1 (d, 
IH), 7.2 (d, 2H), 7.3 (m, 4H); Mass spectrum MH^ 223. 
Rrference Example 8 

3-ChlorO"4«'Phe nnyyflniliiic 

10 To a solution of 2K;hloro-4-nitrO'l-phenoxybenzene (reference example 14.3) (1.76 g) 

in ethyl acetate / ethanol (105 ml, 9.5:1) was added 10% Pt/C (135 mg). The resulting solution 
was subjected to a hydrogen atmosphere for 18 hours at room temperature. The catalyst was 
then filtered off and the solvent concentrated in vacuo to give a yellow oil which was purified 
by flash chromatography eluting with 10 - 15% ethyl acetate / iso-hexmt to give the title 

15 compound as a clear oil (1.15 g, 74%); NMR Spectrum (DMSO-d6) 5.28 (bs, 2H), 6.54 (dd, 
IH), 6.71 (d, IH), 6.78 (d, 2H). 6.88 (d, IH), 6.98 (tt, IH), 7.28 (t. 2H); Mass Spectrum MH" 
220. 

The procedure described above was repeated using the appropriate nitro compound. Thus 
were obtained the compounds described below: 
20 Reference Example S.1 

3-Chloro-4-(3"fluorobenzvloxv)aniline 

Obtained from 2-chloro-l-(3-fluorobenzyloxy)-4-nitrobenzene (reference example 18) 
in 75% yield; NMR Spectrum (DMSO-d6) 4.91 (s, 2H), 5.01 (s, 2H), 6.45 (dd, IH), 6.63 (s, 
IH), 6.89 (d, IH), 7.12 (t, IH), 7.24 (t, 2H), 7.40 (m, IH); Mass Spectrum MH" 252. 
25 Reference Example 8.2 

te/t«Butvl 4-ammo»2»chlorobenzoate 

Obtained fi:om r^rt-butyl 2-chloro-4-nitrobenzoate (reference example 20.1) in 75% 
yield; NMR Spectrum (CDCI3) 1.58 (s, 9H), 3.99 (s, 2H), 6.51 (dd, IH), 6.66 (d, IH), 7.68 (d, 
IH); Mass Spectrum M^ 227. 
30 Reference Example 8.3 

3-(2-ChlQro-4-aminophenoxvmethYl)»1.5-dimethvlPvrazole 



wo 03/040108 



-168- 



PCT/GB02/04931 



Obtained fK)m3-(2-chloix)-4-nitrophenoxymethyl)-l,5-dimethylpyrazole (reference 
example 40) in 99% yield; NMRdata (DMS0-d6) 2.3 (s, 3H), 3.7 (s, 3H), 4.9 (s, 2H), 5.2 (bs, 
2H), 6.1 (s, IH), 6.5 (m, IH), 6.7 (d, IH), 7.0 (d, IH), 8.6 (bs, IH); Mass spectrum MH*" 252. 
Reference Example SA 
5 3-f2"Cliloro«4"aminoptienoYYmethYl)-l-metfavlpvrazole 

Obtained firom3-(2-chloro-4-nitrophenoxymethyl>l-methylpyrazole (reference 
example 40.1) in 87% yield; NMRdata (DMS0-d6) 3.8 (s, 3H), 4.9 (s, 4H), 6.3 (d, IH), 6.4 
(m, IH), 6.6 (d, IH), 6.9 (d, IH): Mass spectrum MH''252. 
Reference Example 8.5 
10 3-Fluoro-4-flg-imida2ol-2^vlthio)anilme 

Obtained from 3-fluoro-4-( l/f-imidazol-2-ylthio)nitiX)benzene (reference example 

44.3) in 98% yield 

Reference Example 8.6 
4«(Thiazol-2^Ylsulpliopvl)aniline 

15 Obtained from 4-(thiazol-2-yIsulphonyl)nitrobenzene (reference example 45) in 79% 

yield; Mass spectnim MEf* 240. 

Reference Example 8.7 
4^Amino-2''Cliloro-5''fluoroplienol 

Obtained from 2-chloio-5-fluoro-4"nitrophenol (reference example 49) in 100% yield; 

20 NMR spectrum {CDCh) 4.2 - 4.8 (bs, 2H), 6.6 - 6.7 (d, IH), 6.75 - 6.8 (d, IH), 9.3 (s, IH). 
Reference Example 9 
terf-Riityl 4-amiii o>2"ethvnYlben2oate 

To a stirred suspension of tert-hutyl 2-ethynyl-4-nitrobenzoate (reference example 22) 
(8.76 g) in a mixture of acetic acid (110 ml) and water (1 1 ml) was added iron (reduced by 

25 hydrogen, 8.63 g) in portions, with cooling in a cold water bath. The mixture was stirred at 
room temperature for 3 hours, diluted with ethyl acetate and filtered. The filtrate was 
evaporated in vacuo, the residue treated with aqueous sodium hydrogen carbonate and 
extracted with DCM. The organic extract was dried and evaporated in vacuo to give a brown 
solid. This was purified by column chromatography using DCM / ethyl acetate (97/3 to 95/5) 

30 as eluent to give the title compound (7.30 g, 95%); NMR spectrum (CDCI3) 1.59 (s, 9H), 3,30 
(s, IH), 3.97 (s, 2H), 6.60 (dd, IH), 6.83 (d, IH), 7.77 (d, IH), 
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Tlie procedure described above was repeated using the appropriate nitro compound. Thus 
were obtained the compounds described below: 
Reference Example 9.1 

3- Chloro-4-f2-pvridvlmethvl)ammo)aniline 

5 Obtained from 3-chloro-4-(2-pyridy]methyl)amino)nitrobenzene (reference example 

15) in 58% yield; NMR Spectrum (DMS0k16) 4.34 (d, 2H), 4.54 (s, 2H), 5.36 (t, IH), 6.37 (m, 
2H), 6.60 (s, IH), 7.26 (dd, IH), 7.33 (d, IH), 7.73 (dd, IH), 8.54 (d, IH); Mass spectrum MlT 
236. 

Reference Ryamplft 9^2 
10 3-Chloro-4-(2"PvrimidinYlmethoxv)aniline 

Obtained from 3-chloro-4-(2-pyrimidinylmethoxy)nitrobenzene (reference example 
14^) in 93% yield; Mass spectrum M-lT 266. 
Reference Example 9,3 

4- (2-Aniin otliiazol-4-vlmethoxv)-3'-chlor6aniline 

15 Obtained from 4-(2-aminotliiazol-4-ylmethoxy)-3-chloronitn)benzene (reference 

example 34) (80 mg) in 85% yield; NMR spectrum (DMSO-d6) 4.74 (s, 2H), 4.89 (bs, 2H), 

6.46 (dd, IH), 6.51. (s. IH). 6.63 (d, IH), 6.91 (d, IH), 6.92 (s, 2H); Mass spectrum MH" 256. 

Reference Example 9>4 

2«(4-AminO"2«chlorophenoxv)acetonitrile 
20 Obtained from 2-(2-chloro-4-nitrophenoxy)acetonitrile (reference example 18.6) in 

96% yield; NMR spectrum (DMS0-d6) 4.99 (s, 2H), 5.11 (bs, 2H), 6.49 (dd, IH), 6.64 (d, 

IH), 6.98 (d, IH). 

Reference Example 9.5 

5- (2»Chloro-4-anMnophenoxvmethYl)-3-methvlisoxazole 

25 Obtained from 5-(2-chloro-4-nitrophenoxymethyl)-3-methylisoxazole (reference 

example 40.2) in 8% yield; NMR spectrum pMS0-d6) 2.2 (s, 3H), 5,0 (s, 2H), 5.1 (s^ 2H), 
6.4 (s, IH), 6.5 (m, IH), 6.6 (d, IH), 6.9 (d, IH); Mass spectrum MH'' 239. 
Reference Example 9.6 
3-Chloro-4-(1/y-iinidazol-2-vltbin)ftfiiline 

30 Obtained from 3-chloro-4-(liy-imidazol-2-ylthio)nitrobenzene (rtference example 

44.2) in 76% yield. 
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Reference Example 9 J 
3-Chloro»4-(2-thiazolYlthio)aiiiline 

Obtained from 3-cMoro-4-(2-thiazolylthio)nitrobenzene (rderence example 44^) in 
5 56% yield: Mass spectrum MET 243. 
Reference Example 10 

3- ChlorO"4"((3"fluorophenvlammo)mefliYl)anilinfi 

3-Chloro-4-((3--fluorophenyIamino)methyl)nitrobenzene (reference example 19) (SO 
mg) was dissolved in ethanol (2 ml). Saturated ammonium chloride (0.2 ml) was added, and 

10 the mixture heated to reflux. Indium metal powder (100 mesh, 143 mg) was added, and the 
mixture stirred at reflux for 1 hour. The mixture was cooled to room temperature, made basic 
with concentrated aqueous ammonia solution, and filtered through a bed of diatomaceous earth. 
The diatomaceous earth was washed with a 1 : 1 mixture of DCM and methanol containing 1 % 
concentrated aqueous ammonia solution (20 ml). The combined filtrates were evaporated, and 

15 the residue partitioned between water and DCM. The organic layer was evaporated, and the 
residue purified by chromatography, using 15% ethyl acetate in w<?-hexane as eluent to give the » 
title compound as an orange oil (20 mg, 45%); NMR spectrum (DMSO-d6) 4.10 (d, 2H), 5.15 ' 
(s, 2H), 6.20 . 6.30 (m, 3H), 6.37 (d, 1H),'6.45 (dd, IH), 6.60 (d, IH), 6.95 - 7.05 (m. 2H). 
Reference Example 11 

20 3-Chloro>4-(8-quinolylthio)amline 

To 3-chloro-l-nitro-4-(8-quinolylthio)benzene (reference example 17) (26 g) was 
added ethanol (5.0 ml) and tin (II) chloride (2.20 g). This was heated to 80°C for 15 minutes, 
then allowed to cool overnight. The mixture was made basic with 880 ammonia solution, and 
the product extracted into ethyl acetate (3 x 15 ml), after centrifuging. The solvent was 

25 removed in vacuo to yield the title compound (0.203 mg, 86%); Mass spectrum MET*" 286. 

The procedure described above was repeated using the appropriate nitro compound. Thus 
was obtained the compound described below: 
Reference Example 11,1 

4- (Azepan*l-vlcarbonvl)'3«'Chloroaniline 

30 Obtained from l-(2-chloro-4-nitrobenzoyl)azepane (reference example 25) in 73% 

yield; NMR spectmm (CDCI3) 1.48 - 1.74 (m, 6H), 1.74 - 1.92 (m, 2H), 3.23 - 3.33 (m, 2H), 
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3.35 - 3.84 (m, 2H), 3.85 (s, 2H), 6.54 (dd, IH), 6.68 (d, IH), 7.02 (d, IH); Mass spectrum 
Mir253. 

Reference Example 12 
3-Chloro-5-nitroindole 

S iV-Chloiosuccinimide (1.65 g) was added in portions to a solution of 5-nitroindole (2.00 

g) in DMF (20 ml). The resulting solution was stirred at room temperature for 18 hours. The 
pale brown solution was poured into water (200 ml) to give a yellow precipitate which was 
filtered, washed with water and dried in vacuo to give the title compound as a yellow solid 
(2.40 g, 99%). Mass spectrum M-H* 195. 

10 Reference Example 13 

3-CMoro-5-nitro-l-(2-pvridvlmethvl)mdole 

Picolyl chloride hydrochloride (3.26 g) was added to a stirred mixture of 3-chloro-5- 
nitroindole (reference example 12) (1.97 g) and potassium carbonate (13.8 g) in DMF (50 ml). ' 
The mixture was heated to 50*^C and stirred for 2 hours, after which time the solvent was 

15 removed in vacuo. The residue was dissolved in DCM, then washed with water, and dried over 
sodium sulphate to give the product as a yellow solid (2.53 g, 88%); NMR Spectrum (CDCI3) 
5.43 (s, 2H), 6.90 (d, IH), 7.23 (dd, IH), 7.35 (s, IH), 7.37 (d, IH), 7,62 (dt, IH), 8.12 (dd, 
IH), 8.60 (m, 2H). 

The procedure described above was repeated using the appropriate indazole. Thus was 
20 obtained the compound described below: 
Reference Example 13,1 
3-Chloro-5-nitro-l-(2-pvridvImethvl)indazole 

Obtained from 3-ch]oro-5-nitroindazole in 74% yield; NMR Spectrum (CDCI3) 5.32 (s, 
2H), 6.80 (d, IH), 6.89 (d, IH), 7.01 (dt, IH), 7.28 (m, 3H), 8.12 (dd, IH), 8.61 (d, IH). 
25 Reference Example 14 

3-Chloro-l-mtro-4-f3-Pvridvloxv)benzene 

To a stirred solution of 3-hydroxypyridine (1.05 g) in DMA (25 ml) under a nitrogen 
atmosphere was added sodium hydride (0.44 g, 60% suspension in oil). The solution was 
stirred at ambient temperature for two hours. To this solution was added 3-chloro-4- 
30 fluoronitrobenzene (1.75 g) and the solution was stirred and heated at 90**C for four hours. The 
solution was cooled and poured into water (120 ml) and extracted with ethyl acetate. The 
combined organic extracts were washed with water, brine, and dried with anhydrous 
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magnesium sulphate. Evaporation of the solvent gave a solid, which was recrystallised from a 

mixture of ethyl acetate / iso-hexant to give the title compound as a yellow solid (2.15 g, 

86%); NMR spectrum (CDCI3) 6.95-6.98 (dd, IH). 7.4 (d, 2H). 8.1 (dd, IH). 8.4 (d, IH), 8.5 - 

8.7 (d, 2H); Massspectaim MH*" 251. 
5 The procedure described above was repeated using 3-chloro-4-fluoronitrobenzene and the 

appropriate phenol or alcohol. Thus were obtained the compounds described below: 

Reference Example 14.1 

3-Cliloro-4-(3-fluorophenoxv)iiitrobenzene 

Obtained from 3-chloro-4-fluoronitrobenzene and 3-fluorophenol in 43% yield; NMR 
10 spectrum (CDCI3) 6.8-6.9 (m. 2H), 6.95-7.0 (m, 2H). 7.3-7.45 (m, IH), 8.1 (dd, IH), 8.4 (d, 

IH); Mass spectrum M-H** 266. 

ReferCTice Example 14,2 

3-C!Moro-4-(23-difluorophepoxv)nitrobenzene 

Obtained from 3-chloro-4-fluoronitrobenzene and 2,3-difluorophenol in 55% yield; NMR . 
15 spectrum (CDCI3); 6.8 - 6.9 (dd, IH), 6.9 - 7.0 (m, IH), 7.1 - 7.2 (m, 2H), 8.0 - 8.1 (dd, IH), 

8.4 (t, IH); Mass spectrum M-H*" 284. 

Reference Example 143 > 
3-Chloro-4-phenoxvmtrobeiizene 

Obtained from 3-chloro-4-fluoronitrobenzene and phenol in 42% yield; NMR Spectrum 
20 (DMSO-d6) 7.02 (d, IH), 7.18 (dt, 2H), 7.30 (tt, IH), 7.49 (t, 2H), 8.16 (dd, IH), 8.44 (d, IH); 
Mass Spectrum M-H^ 248. 
Reference Example 14A 

3-Chloro«4-(pvrimidin-'2-vlmethoxv)nitrobenzene 

Obtained from 3-chloro-4-fluoronitrobenzene and pyrimidine-2-methanol (reference 
25 example 27) in 36% yield; NMR spectrum (DMS0-d6) 5.60 (s, 2H), 7.30 (d, IH), 7.47 (t, IH), 

8.14 (dd, IH), 8.31 (d, IH), 8.82 (d, IH): Mass spectrum M-H^ 266. 

Reference Example 15 

3-Chloro-4-(2-pvridvl)amino)iiitrobeii2ene 

A mixture of 3-chloro-4-fluoronitrobenzene (1,76 g), 2-(aminomethyl)pyridine (1.03 
30 ml) and di-wo-propylethylamine (1.74 ml) was dissolved in acetonitrile (60 ml) and heated 

overnight at reflux. The mixture was cooled to room temperature and the resulting solid was 

collected by filtration and washed with diethyl ether, giving the title compound as a yellow 
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solid (2.21 g, 84%); NMR spectrum (DMS0-d6) 4.66 (d, 2H), 6.73 (d, IH), 7.30 (dd, IH), 7.33 
(dd, IH), 7.59 (t, IH), 7.78 (ddd, IH), 8.00 (dd, IH), 8.19 (d, IH), 8.56 (d, IH); Mass spectrum 
MH*266. 

The procedure described above was repeated using the appropriate amine and fluoronitro 
S compound. Thus was obtained the compound described below: 
Reference Example 15.1 

3-Methvl-4.(2''Pvridvlmethvl)ainino)mtrobenzene 

Obtained from 4-fluoro-3-methylnitn)benzene and 2-(aminomethyl)pyridine in 6% 
yield; NMR spectrum (DMSO-d6) 2.26 (s, 3H). 4.58 (d, 2H), 6.48 (d, IH), 7.17 (t. IH), 7.28 
10 (dd. IH), 7.31 (d, IH), 7.76 (ddd, IH), 7.88 (dd, IH), 7.92 (d, IH), 8.55 (d, IH); M^ 
spectrum MH^ 244. 
Reference Example 16 

3-Chloro-4'-IN-methvl-N*-(2-PYridvl)aii iiTift]nltrohcn7giic 

Sodium hydride (60% dispersion, 200 mg) was suspended in DMA (25 ml), and 2- 

15 (methylamind)pyridine (513 \xY) was added under a nitrogen atmosphere at room temperature. 
The mixture was stirred for 20 minutes at room temperature. 3-Chloro-4-fluoronitrobenzene 
(878 mg) was added as a solution in DMA (5 ml), causing a dark red solution to form. The 
mixture was stirred overnight at room temperature, quenched by the careful addition of water, 
acidified with acetic acid, and the pH adjusted to pH 8 with concentrated aqueous ammonia 

20 solution. The mixture was poured into water (200 ml), and extracted with DCM (3 x 100ml). 
The combined extractions were filtered through a phase separating filter paper, and evaporated 
to give a brown oil, which was purified by chromatography, usin 15% ethyl acetate in iso- 
hexane as eluent to give the title compound as a yellow solid (226mg, 17%); NMR spectrum 
(DMS0-d6) 3.17 (s, 3H), 6.57 (d, IH), 6.78 (dd, IH), 7.57 (dd, IH), 7.70 (d, IH), 8.11 (d, IH), 

25 8.24 (dd, IH), 8.37 (d, IH); Mass spectrum MH^ 266. 

The procedure described above was repeated using the appropriate fluoronitrobenzene 
and aminopyridine. Thus were obtained the compounds described below: 
Reference Example 16A 
3-ChlorO"4-f2-pvridvlamino)nitrobenzene 

30 Obtained firom 3-chloro-4-fluoronitroben2ene and 2-aminopyridine in 16% yield; NMR 

spectmm (DMSO-d6) 7.04 (dd, IH), 7.36 (d, IH), 7.76 (ddd, IH), 8.16 (dd, IH), 8.30 (d, IH), 
8.31 (d, IH), 8.61 (d, IH). 9.01 (s. IH): Mass spectrum MH^ 252. 
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Reference Example 16.2 

3-MethYM 4-f2-pvridvlaimno)nitrobenzene 

Obtained from 4-fluora-3-methylnitiobenzene and 2-aminopyridine in 36% yield; 
NMR spectrum (DMSO-d6) 2.39 (s, 3H), 6.92 (dd, IH), 7.19 (d, IH), 7.68 (ddd. IH), 8.00 (dd, 
5 IH), 8.06 (d, IH), 8.21 (d, IH), 8.31 (d, IH), 8.51 (s, IH); Mass spectrum MH'230. 
Reference Example 16.3 

3-MethYl-4^rN-methvl-N-f2-DvridYl)ammolnitrobenzene 

Obtained from 4-fiuoro-3-methyInitrobenzene and 2-(methylamino)pyridine in 39% 
yield; NMR spectrum (DMSO-d6) 2.12 (s, 3H), 3.32 (s, 3H), 6.36 (d. IH), 6.71 (dd, IH), 7.48 

10 (d, IH). 7.49 (ddd, IH), 8.10 (m, 2H), 8.20 (d, IH); Mass spectrum IVflT 244. 
Reference Example 17 
3-Chloro-l-nitro-4-(8-qumolvltfaio)benzene 

8-Quinolinethiol (0.32 g) was dissolved in DMF (4 ml) under argon. To this was added 
sodium bis(trimethylsilyl)amine (2.2 ml, 1 .OM in THF) and the reaction stirred at rooni 

15 temperature for 1 hour. To this was added a solution of 3-chloro-4-fluoronitrobenzene (0.35 g) 
in DMF (0.5 ml), and stirring continued at room temperature overnight. The solution was then 
poured into water (20 ml) and stirred for 30 minutes. The resulting solid was filtered off, 
washed with water (5 ml) then with a 1:1 mix of ethyl acetate / iso-hexmc (6 ml) and dried in ■ 
vacuo to yield the title compound (0.26 g, 41 %); Mass spectrum MET*" 317.. 

20 Reference Example 18 

2-Chloro-l-f3-fluorobenzYloxv)-4-nitrobenzene 

To a solution of 2-chloro-4-nitrophenol (20.0 g) in acetone (400 ml) was added 
potassium carbonate (47.76 g) followed by the dropwise addition of 3-fluorobenzylbromide 
(32.67 g) over 15 minutes. The reaction mixture was then stirred at room temperature for 16 

25 hours and filtered to remove insoluble material. The solvent was then concentrated in vacuo 
and the solid remaining was purified by flash chromatography, using 30 - 80% DCM / iso- 
hexane as eluent to give the title compound (30.96 g, 95%); NMRSpectmm (DMS0-d6) 5.39 
(s, 2H). 7.18 (t, IH), 7.30 (m, 2H), 7.45 (m, 2H), 8.23 (dd, IH), 8.32 (d, IH); Mass Spectrum 
M.H*280. 

30 The procedure described above was repeated using the appropriate phenol and alkyi 

chloride or bromide. Thus were obtained the compounds described below: 
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Reference Example 18,1 
4-f2-FiuorobeiizvloxvV3-iodo-iiitrobenzene 

Obtained firom 4-hydroxy-3-iodo-nitrobenzene (obtained as described in /. Org. Chem, 
1990. 55, 5287-5291) and 2-fluorobenzyl bromide (039 g) in 85% yield; Mass Spectrum M-H^ 
5 372. 

Reference Example 18,2 
4-G-Fluorobenzvloxv)-3-iodo-nitrobenzene 

Obtained by reacting 4-hydroxy-3-iodo-nitrobenzene and 3-fluorobenzyl bromide in 
99% yield; Mass Spectrum M-H*^ 372. 
10 Reference Example 183 

4-(2, 6-Diflporobenzvloxv)-3-iodo-pitrobenzene 

Obtained by reacting 4-hydroxy-3-iodo-nitrobCTzene and 2, 6-difluorobenzyl bromide 
in:lQQ% yield: Mass Spectrum M-H*" 390. 
Reference Example 18,4 
15 3-Iodo-4-(4«thiazolvlmethoxv)-nitrobenzene 

Obtained by reacting 4-hydroxy-3-iodo-mtrobenzene and 4-chlon)methylthiazole 
hydrochloride in 100% yield; Mass Spectrum MH*^ 363. 
Reference Example 18.5 

3-Iodo-4-(5-methvIisoxazol-3-Ylmethoxv)-nitrobenzene 

20 Obtained by reacting 4-hydroxy-3-iodo-nitrobenzene and 3-chloromethyl-5- 

methylisoxazole in 74% yield; Mass Spectrum M-H*^ 359. 
Reference Example 1S.6 

2- (2-'Chloro-4-nitrophenoxv)acetonitrile 

Obtained by reacting 2-chloro-4-mtrophenol and chloroacetonitrile in 39% yield; NMR 
25 s pectrum (CDCI3) 4.96 (s, 2H), 7.15 (d, IH), 8.22 (dd, IH), 8.36 (d, IH); Mass Spectrum M-lT 
211. 

Reference Example 19 

3- CMoro-4-((3-fluorophenvlflniino)methvnnitroben2ene 

2-Chloro-4-nitrobenzyl bromide (501 mg) was dissolved in acetonitrile (30 ml). Di- 
30 wo-propylethylamine (348 |jl1) and 3-fluoroaniline (192 (il) were added, and the mixture heated 
at reflux overnight. The solvent was evaporated, and the residue purified by chromatography, 
using 15 to 25% ethyl acetate in wa-hexane as eluent to give the title compound as a brown oil 
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(470 mg, 84%); NMR spectrum pMSO-<i6) 4.42 (d, 2H), 6.25 - 6.38 (m, 3H), 6.74 (t, IH), 
7.05 (dd, IH), 7.59 (d, IH), 8.17 (dd, IH), 8.38 (d, IH): Mass spectrum MH" 283. 
Reference Example 20 
teyt-Butvl 2-bronio-4-nitrobeDzoate 
5 A solution of 2-bromo-4-nitrobenzoic acid (L66 g) in THF (8 ml) was stirred in a 

nitrogen atmosphere, carbonyl diimidazole (1.37 g) added and the mixture stirred at 60^C for 2 
hours. After cooling to 40°C, rert-butanol (0.98 g) and DBU (1.03 g) were added and stirring at 
40^C continued overnight. Ether was added to the cooled solution and the solution washed with 
10% aqueous HCl, water, aqueous sodium hydrogen carbonate and brine. The ether solution 

10 was dried over MgS04, filtered and evaporated in vacuo to give an oil, which was purified by 
chromatography using DCM as eluent to give the title compound (1.41 g, 69%); NMR 
spectrum (DMSO-d6) 1.56 (s, 9H), 7.87 (d, IH), 8.27 (dd, IH), 8.45 (d, IH). 

The procedure described above was repeated using the appropriate benzoic acid. Thus 
was obtained the compound described below: 

15 Reference Example 20.1 

tert'Butvl 2-chloro-4-nitrobenzoate 

Obtained in 81% yield; NMR spectrum (CDCI3) 1.63 (s, 9H), 7.84 (d, IH), 8.13 (dd, 
IH), 8.29 (d, IH); Mass spectrum M^ 257. 
Reference Example 21 

20 tert'Butyl 4-nitro-2-(trimethYlsilvlethvpvl)benzoate 

A solution of tert-huty] 2-bromo-4-nitrobenzoate (reference example 20) (10.8 g) in 
triethylamine (85 ml) was stirred under a nitrogen atmosphere, (trimethylsilyl)acetylene (4.27 
g) was added followed by few(triphenylphosphine)palladium (U) chloride (0.34 g) and the 
mixture stirred at 80^C for 3 hours. The mixture was filtered, the residue washed with ethyl 

25 acetate and the combined washings and filtrate evaporated in vacuoy The resulting oil was 
dissolved in ethyl acetate and heated briefly at reflux with decolourising charcoal. The charcoal 
was removed by filtration and the solvent removed in vacuo to give a brown oil. This was 
purified by colunm chromatography, eluting with w(7-hexane / ethyl acetate (95/5) to give the 
title compound (10.70 g, 94%); NMR spectrum (CDCI3) 0.21 (s, 9H), 1.57 (s, 9H), 7.80 (d, 

30 IH), 8.07 (dd, IH), 8.29 (d, IH). 
Reference Example 22 
te/f -Butyl 2-ethvnvM-nitrobenzoate 
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A solution of tert-huty\ 4-nitro-2-(triinethylsilylethynyl)benzoate (reference example 
21) (12.54 g) in methanol (250 ml) was treated with potassium carbonate (25.0 g) and stirred 
for 15 minutes. The mixture was poured into water, extracted with ethyl acetate, the extracts 
dried, filtered and evaporated in vacuo to give the crude product. This was purified by 
5 chromatography, using wo-hexane / ethyl acetate (9/1) to give the title compound (8.77 g, 
90%); NMR spectrum (CDCI3) 1.63 (s, 9H), 3.49 (s. IH), 7.99 (d, IH), 8.18 (dd, IH), 8.40 (d, 
IH): 

Reference Example 23 

terr-Btttvl2-cMoro-4-f5«(l-metfavlpiperidin-4-vloxv)aiiinazolm-4-vlamino)b^^ 

10 To a solution of 4-chlon)-5-(l-methylpiperidin-4-yloxy)quinazoline (reference 

example 2) (1.2 g) and tert-hntyl 4-amino-2-chlorobenzoate (reference example 8,2) (0.98 g) 
in DMA (60 ml) was added HCl in dioxane (4.0M, 3.0 ml) and die mixture heated at ^O'^C for 
1 hour. The reaction was cooled, diluted with acetone and the resulting precipitate filtered off 
and dried. The crude product was purified by chromatography, using DCM / methanol^ 880 

15 NH4OH (100/8/1) as eluent, to give the title compound (1 .04 g, 52%); NMR spectrum (DMSO- 
d6) 1.54 (s, 9H), 1.94 (m, 2H), 2.18 (s, 3H), 2.25 (m, 4H), 2.65 (m, 2H), 4.78 (m, IH), 7.27 (d, 
IH), 7.38 (d, IH), 7.65 (dd, IH), 7.78 (m, 2H), 8.34 (d, IH), 8.64 (s, IH), 10.36 (s, IH); Mass 
spectrum MK*" 469. 

The procedure described above was repeated using the appropriate aniline and 
20 chloroquinazoline. Thus was obtained the compound described below: 
Reference Example 23.1 

/gyt-Butvl2-ethvnvl-4-(5-(l-methvlpiperidin-4-Yloxv)qiiina2olm-4-Ylamino)ben^^ 
hydrochloride 

Obtained fi:om 4-chloro-5-(l-methylpiperidin'4--yloxy)quinazoline (reference example 
25 2) and tert-hnty\ 4'-amino-2-ethynylbenzoate (reference example 9) in 57% yield; NMR 

spectmm (CDCI3) 1.62 (s, 9H), 2.07 (m, 2H), 2.31 (m, 4H), 2.35 (s, 3H), 2.84 (m, 2H), 3.39 (s, 

IH), 4.65 (m. IH), 6.95 (d, IH), 7.49 (d, IH), 7.64 (t, IH), 7.91 (dd, IH), 7.96 (d, IH), 8.08 (d, 

IH), 8.71 (s, IH), 10.29 (1, IJI\: Mass spectrum MOET 459. 

Reference Example 24 
30 2-CMoro-4-(5-(l-methvlpiperidin-4-vloxv)auinazolin- 4-ylamino )benzoicaci^ 

hydrochloride 
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A solution of tert-buXyl 2-chloro-4-(5-(l-methylpiperidin-4-yloxy)quinazolin-4- 
ylamino)benzoate (reference example 23) (1.04 g) in 2N HCl (50 ml) was stirred at 50°C for 2 
hours and allowed to cool to room temperature. The mixture was diluted with acetone and the 
resulting precipitate filtered and dried to give the title compound (l.OOg, 100%); Mass 
5 spectmm Mir413. 

. The procedure described above was repeated using the appropriate tert-hutyl ester. Thus 
was obtained the compound described below: 
Reference Example 24,1 

2«EthYnvl«4-f5'Q"methylpiperidm-4- Y^^^)^"^ nazolin"4"Vlaiaino)^ 
10 hYdrocMoride 

Obtained from teit-butyl 2-ethynyl-4-(5-(l-methylpiperidin-4-yloxy)quina2olin-4- 
ylamino)benzoate hydrochloride (reference example 23.1) in 91% yield; Mass spectrum MH^ 
403. 

Reference Example 25 

15 l-(2-Chloro-4"nitrobenzovl)azepane 

To a solution of 2-chloro-4-nitrobenzoic acid (4.02 g) and triethylamine (2.20 g) in 
DGM (150 ml) was added 0-(7-azabenztriazoM-yl)-NJ^,N',N'-tetramethyluronium 
hexafluorophosphate (8.36 g). This mixture was stirred at room temperature under an 
atmosphere of nitrogen for 3 hours. Hexamethyleneimine (2.18 g) was added and this mixture 

20 stirred at room temperature for 2 hours. The solvent was removed in vacuo and the residue 
purified by chromatography using 0 - 10% ethyl acetate in DCM as eluent to give the title 
compound as a colourless oil which crystallised upon standing (5.09 g, 90%); NMR spectrum 
(CDCI3) 1.53 - 1.77 (m, 6H), 1.79-1.93 (m, 2H), 3.15 - 3.27 (m. 2H), 3.60 - 3.84 (m, 2H), 7.48 
(d, IH), 8.18 (dd, IH), 8.30 (d, IH); Mass spectrum Mtt 283. 

25 Reference Example 26 

l"Benzenesulphonvl-5-nitroindole 

5-Nitroindole (2 g) was added to sodium hydnde (1.98 g) in THF at O^C over 15 
minutes to give a red solution. Once effervescence had subsided, benzene sulphonyl chloride 
(1.73 ml) was added dropwise over 5 minutes to give an orange suspension. After 30 minutes a 

30 further amount of benzene sulphonyl chloride (0.47 ml) was added to give a yellow 

suspension. The THF was removed in vacuo and water was added to give a yellow solid. This 
was filtered and dried in vacuo to afford the title compound as a yellow solid (4.33g, > 100%); 
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NMR spectrum (DMSO-d6) 7.0 (d, IH), 7.6 (m. 2H), 7.7 (m, IH), 8.0 (m, 3H), 8.2 (m, 2H), 
8.6 (d, IH). 

The procedure described above was repeated using the appropriate alkylating agent. 
Thus was obtained the compound described below: 
S Reference Example 26.1 
l"Benzvl"5'iiitroindole 

Obtained in > 100% yield; NMR spectrum (DMS0-d6) 5.5 (s, 2H), 6.8 (d, IH), 7.2 (m, 
5H), 7.7 (d. IH), 7.8 (d, IH), 8.0 (dd, IH), 8.6 (d, IH): Mass spectrum M-H'*'251. 
Reference Example 27 
10 Pvrimidipe-2-methapol 

Sodium borohydride (0.28 g) was added in a single portion to a stirred solution of 
methyl pyrimidine-2-carboxylate (1 g) in ethanol (50 ml). The reaction was stirred for 4 hours, 
then water (4 ml) added and the reaction stirred overnight. The resulting solid was filtered and 
the filtrate concentrated. The residue was purified by chromatography using DCM - 10% 
15 methanol as eluent to give the tide compound as a colourless liquid (0.28 g, 35%); NMR 
spectrum (CDCI3) 3.74 (bs, IH), 4.83 (d, IH), 7.22 (dt, IH), (8.75 (d, 2H); Mass Spectrum 
MH^lll. 

The procedure described above was repeated using the appropriate ester. Thus was 

obtained the compound described below: 
20 Reference Example 27,1 

S-Hydroxymethvlisoxazole 

Obtained from 3-ethoxycarbonylisoxazole (reference example 41) in 93% yield; NMR 

spectrum (CDCI3) 2.50 (bs, IH), 4.80 (s, 2H), 6.42 (d, IH), 8.37 (d, IH). 

Reference Example 27,2 
25 5-nB[vdroxvmethvl)-3-methvlisoxazole 

Obtained firom 3-methylisoxazole-5-carboxylic acid methyl ester (reference example 

41) in 73% yield; NMR spectrum (DMSO-d6) 2.2 (s, 3H), 4.9 (s, 2H), 5.5 (t, IH), 6.2 (s. IH). 

Reference Example 28 

4-Benzvloxv-3-ethvnvl-nitrobenzene 
30 Benzyl bromide (0.22 ml) was added to 4-hydroxy-3-iodo-nitrobenzene (0.5 g) and 

potassiimi carbonate (0.86 g) in DMF (10 ml) and the reaction stirred overnight. To the 

resulting suspension was added trimethylsilylacetylene (0.77 ml), copper(I)iodide (7 mg), 
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frz,s(triphenylphosphine)-ciichloropalladium (26 mg) and triethylamine (2 ml) under nitrogen 
and the noixture stirred at room temperatm^ for 1 hour. Methanol was added to the reaction, 
and stirring was continued for a further hour, before concentration in vacuo. The residue was 
purified by chromatography using DCM - 25% i^o-hexane as eluent to give the title compound 
5 as a yellow solid (0.1 g, 21%); NMR spectrum 0DMSO-d6) 4.47 (s, IH), 5.35 (s, 2H), 7.30 - 
7.50 (m, 6H), 8.23 (m, 2H); Mass Spectrum M-H*" 252. 
Reference Example 29 

4-(2-Fluorobenzvloxv)-3-(trimethvlsilvlethvnvl)-mtrobenzene 

To a solution of 4-(2-fluorobenzyloxy)-3-iodo-nitrobenzene (0.49 g) (reference 
10 example 18.1) in acetonitrile (10 ml) was added trimethylsilylacetylene (0.54 ml), 

copperOQiodide (5 mg), 2'»(triphenylphosphine)-dichlon>palladium (18 mg) and triethylamine 
(10 ml) under nitrogen and the mixture stirred at room temperature for 4 hours. The reaction 
was concentrated in vacuo and the residue purified by chromatography using DCM as eluent to 
give the title compound as a yellow solid (0.33 ^. 73%): Mass Spectrum M-H^ 342. 
15 The procedure described above was repeated using the appropriate iodobenzene. Thus 
were obtained the compounds described below: 
Reference Example 29,1 

4-(3"Fluorobenzvloxv)-3-ftrimethylsilvlethvnvI)-nitrobenzene 

Obtained from 4-(3-fluorobenzyloxy)-3-iodo-nitrobenzene (reference example 18.2); 
20 Mass Spectrum M-HT 342. 
Reference Example 29.2 

4-(2, 6-Difluorobenzyloxv)-3-(trimethvlsUvlethvnyl)-nitrobenzene 

Obtained from 4-(2, 6-difluorobcnzyloxy)-3-iodo-nitrobenzene (reference example 

18.3) ; Mass Spectrum M-tt 360. 
25 Reference Example 29.3 

4-(4-Thiazolvlmethoxv)-3-(trimethylsilvlethvnvl)-nitrobenzene 

Obtained from 3-iodo-4-(thiazoI-4-ylmethyloxy)-nitrobenzene (reference example 

18.4) in 60% yield: Mass Spectrum MH^ 333. 
Reference Example 29.4 

30 4--(5-methvlisoxazol»>3^vlmefcoxy)-3^ftrimethvlsilylethynYlVnitrobei^ 

Obtained from 3-iodo-4-(5-methylisoxazol-3-ylmethyloxy>-nitrobenzene (reference 
example 18.5) in 86% yield; Mass Spectrum MlT 333. 
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Reference Example 30 

S-Ethvnvl 4-(2-fluorobmzvloxv)aniline 

A solution of 4-(2-fluorobenzyloxy>3-(trimethylsUyleth)Tiyl)nitro^ (310 mg) 
(reference example 29) and 10% Pt/C in ethyl acetate / ethanol (9: 1, 10 ml) was stirred under 

5 an atmosphere of hydrogen for 20 mins. The catalyst was removed by filtration and the 
solution concentrated in vacuo to give a green solid. This was dissolved in methanol (100 ml) 
and DCM (50 ml), potassium carbonate (0.375 g) added and the solution stirred for 30 mins- 
The reaction was filtered and concentrated in vacuo. The residue was purified by 
chromatography using DCM as eluent to give the title compound as a yellow oil (0.13 g, 62%, 

10 2 steps): Mass Snectmm Mtt 283. 

The procedure described above was repeated using the appropriate nitrobenzene. Thus 
were obtained the compounds described below: 
Reference Example 30.1 

3- Ethvnvl 4-(3-fluorobenzYloxv)aniline 

15 Obtained from 4-(3-fluorobenzyloxy)-3Ktrimethylsilylethynyl)mtrobenzene (reference , 

example 29.1); Mass Spectrum MH^ 283. 
Reference Example 30.2 

4- (2>6-Difluorobenzyloxv)-3-ethYnvlaniline 

Obtained from 4-(2, 6-difluorobenzyloxy)-3-(trimethylsilylethynyl)mtrobenzene 
20 (reference example 29.2); Mass Spectrum MH^ 301 . 
Reference Example 30.3 
3-Ethynvl 4-(4'"thiazolylmethoxv)aniline 

Obtained from 4-(thiazol-4-ylmethyloxy)-3-(trimethylsilylethynyl)nitrobenzene 
(reference example 29.3); Mass Spectrum Mtt 231. 
25 Reference Example 30.4 

3-EthvnYl4«-(5^methvlisoya ™i-^-Y^™ ^^Q^^^'*^"^ 

Obtained fiiom 4-(5-methylisoxazol-3-ylmethoxy)-3- 
(trimethylsilylethynyl)nitrobenzene (reference example 29.4: Mass Spectrum MET 229. 
Reference Example 31 
30 3-CMoromethvlisoxazole 

Thionyl chloride (5 ml) was added to 3-hydroxymethylisoxazole (reference example 
27.1) (0.5 g), followed by DMF (0.1 ml). The reaction was heated at 100°C for 3 hours and 
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then concentrated in vacuo. The residue was partitioned between DCM and saturated aqueous 

sodium hydrogen caibonate solution (T < 5 °C). Combined organic extracts were washed with 

water, dried and concentrated to give the title compound as a brown oil (0.163 g, 28%); NMR 

spectrum (CDCI3) 4.63 (s, 2H), 6.45 (d, IH), 8.40 (m, IH). 
5 Reference Example 32 

3^Ethoxvcarbonvlisoxazole 

Triethylamine (2.21 ml) in ether (13 ml) was added dropwise to a solution of 

carboethoxychloraldoxime (2 g) and vinyl acetate (11.4 g) in ether (27 ml) heated at reflux. 

The solution was heated for a further hour then cooled and extracted with water. Organic 
10 extracts were dried and concentrated and the resulting oil was heated at ISO^C for 30 mins. 

The reaction was partitioned between DCM and water. Combined organic extracts were dried 

and concentrated to give the title compound as a pale brown oil (1.64 g, 88%); NMR spectrum 

(CDCI3) 1 .43 (t, 3H), 4.46 (q, 2H), 6.79 (d, IH), 8,52 (d, IH). 

Reference Example 33 
15 4-(3-CMoro-4-f3"fluorobeiizyloxv)anUino)-5"fluoroqmnazoline 

3-Chloro-4-(3-fluorobenzyloxy)aniline (reference example 8.1) (1.65 g), 4-chloro-5- 

fluoroquinazoline (reference example 3) (1.20 g) and di-wo-propylethylamine (1.15 ml) in 

IPA (50 mJ) were heated at reflux for 1 hr. The resulting precipitate was isolated by filtration, 

and washed with IPA and ether to give the title compound as a grey solid (2.02 g, 77%); NMR 
20 spectrum (DMSO-d6) 5.24 (s, 2H), 7.15 (dt, IH), 7.23 (d, IH), 7.30 (m, IH), 7,36 - 7.50 (m, 

2H), 7.55 - 7.63 (m, 2H), 7.78 - 7.92 (m, 2H), 8.55 (s, IH), 9.10 (d, IH); Mass Spectrum Mtt 

398. 

Reference Example 34 

4-(2'Aminothiazol"4-ylmethoxv)-3-chloronitrobenzene 

25 Sodium hydride (60% dispersion in mineral oil, 200mg) was suspended in DMA (20 

ml), and 2-chloro-4-nitrophenol (1.74 g) was added. The mixture was stirred at ambient 
temperature for 1 hour. Tetra-n-butylammonium iodide (20 mg) was added. 2-Amino-4- 
(chloromethyl)thiazole hydrochloride (185 mg) was added dropwise over 1 hour as a solution 
in DMA (20 ml). The solution was stirred overnight at ambient temperature. The solvent was 

30 evaporated, and the lesidue partitioned between saturated sodium carbonate solution and DCM. 
Combined organic extracts were dried and concentrated and the residue purified by 
chromatography using ethyl acetate as eluent to give the title compound as a yellow solid (85 
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mg, 30%); NMR spectrum (DMS0-d6) 5.11 (s, 2H), 6.66 (s, IH), 6.99 (b s, 2H). 7.49 (d, IH), 
8.19 (dd, IH), 8.29 (d, IH); Mass Spectrum MH*' 286. 
Reference Example 35 

2-(2-ChlorO'>4"(5-(l-methvlpiperidin-4"Vloxv)auiiiazolm 
5 hvdroxvacetamidine . 

Hydroxylamine hydrochloride (121 mg) was dissolved in a mixture of ethanol (4 ml) 
and water (16 ml). Potassium carbonate (131 mg) was added 2-[2-Chloro-4-(5-(l- 
methylpiperidin-4-yloxy)quinazolin-4-ylaniino)phenoxy]acetonitrile hydrochloride (reference 
example 4.5) (200 mg) was added, the mixture briefly sonicated, then heated to 90^C for 1 

10 hour. The colourless solution was cooled to ambient temperature and the resulting solid 

filtered, washed with water and diethyl ether and dried in vacuo to give the title compound as a - 
white crystalline solid (163 mg, 82%); NMR spectrum (DMS0-d6) 1.83 - 1.96 (m, 2H), 2.08 - 
2.18 (m, 2H), 2.17 (s, 3H), 2.22 - 2.32 (m, 2H), 2.56 - 2.66 (m, 2H), 4.48 (s, 2H), 4,78 (m, IH), 
5.58 (s, 2H), 7.21 (d, IH), 7.27 (d, IH), 7.31 (d, IH), 7.49 (dd, IH), 7,70 (dd, IH), 8.09 (d, 

15 IH), 8.50 (s, IH), 9.31 (s, IH), 10.03 (s, IH): Mass Spectrum MH" 457. 
Reference Example 36 

Ethyl 2-r2-Chloro-4-(5"(l»methylplperidin'4-vloxv)quinazolin"4'Ylainipo)phenoxvlacetate 

4-(3-Chloro-4-hydroxyanilino)-5-(l-methylpiperidin-4-yloxy)quinazoline (reference 
example 4.2) (384 mg) and potassium carbonate (552mg) were suspended in acetonitrile. The 

20 suspension was briefly sonicated, and ethyl bromoacetate (128 was added. The mixture 
was heated at SO^C for 90 minutes, then cooled to ambient temperature. The solid was 
removed by filtration, and the filtrate evaporated. The residue was purified by 
chromatography, using 0 to 1.5% (7:1 methanol / cone, ammonia (aq)) in DCM as eluent to 
give the title compound as a white crystaUine solid (375mg, 80%); NMR spectrum (DMSO-d6) 

25 1.21 (t, 3H), 1.83 - 1.97 (m, 2H). 2.07 - 2.17 (m, 2H), 2.17 (s, 3H), 2.21 - 2.32 (m, 2H), 2.56 - 
2.66 (m, 2H), 4.17 (q, 2H), 4.79 (m. IH), 4.90 (s, 2H), 7.10 (d, IH), 7.21 (d, IH), 7.32 (d, IH), 
7.47 (dd, IH), 7.71 (dd, IH), 8.11 (d, IH), 8.50 (s, IH), 10.04 (s, IH); Mass Spectrum MH^ 
471. 

Reference TCvamplft 37 
30 2"r2-ailDro-4-(5-fl-methvlpiperidip-4-Yloxv)auinazolin«4-vlamino)pheno 
hvdrazide 
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Ethyl 2-[2K;hloro-4-(5-( l-methyl-piperidin-4-yloxy)quinazolin-4- 
ylainino)phenoxy]acetate (retorence example 36) (150 mg) was dissolved in ethanol (15 ml). 
Pyridine (2 drops) and hydrazine monohydrate (150 pi) weie added, and the mixture heated at 
reflux for 16 hours. The solvent was evaporated and the residue purified by chromatography, 
S using 0 to 3% (7: 1 methanol / cone, ammonia (aq)) in DCM as eluent to give the title 

compound as a white crystalline solid (77 mg, 53%); NMR spectrum (DMS0-d6) 1.83 - 1.97 
(m, 2H), 2.08 - 2.18 (m, 2H), 2.17 (s, 3H), 2.22 - 2.32 (m, 2H), 2.56 - 2.67 (m, 2H), 4.34 (bs, 
2H), 4.58 (s, 2H), 4.78 (s. IH), 7.11 (d, IH), 7.21 (d, IH). 7.32 (d, IH), 7.48 (dd. IH), 7.71 (dd, 
IH), 8.10 (d, IH), 8.50 (s, IH), 9.20 (bs, IH), 10.04 (s, IH); Mass Spectrum MH* 471. 

10 Reference Example 38 

4-(3-Methvl-4-hvdroxvaiiilmo)-5-(l-methvlpiperidm-4-vlox:v)ai^ 

A solution of hydrochloric acid in dioxane (4M, 2 ml) was added to a mixture of 4- 
chloro-5-(l-methylpiperidin-4-yloxy)quinazoline (reference example 2) (2.78 g) and 4-amino- 
2-methylphenol (1.35 g) in THF (150 ml). The resulting suspension was heated at reflux for 3 

15 hours, then allowed to cool to room temperature. Filtration gave the crude product as a yellow 
solid, which was partitioned between aqueous sodium hydrogen carbonate solution and DCM. 
Combined organic extracts were dried and concentrated to give the crude product, which was 
purified by trituration under cold methanol to give the title compound as a white solid (2.88 g, 
79%); NMR spectrum (CDCI3) 2.0 (m, 2H), 2.2 (m, 2H), 2.3 (s, 3H), 2.3 (s, 3H), 2.4 (m, 2H), 

20 2.8 (m, 2H), 4.7 (m, IH) 6.7 (d, IH), 6.9 (d, IH), 7.3 (dd, IH), 7.4 (d, IH), 7.4 (d, IH), 7.6 (t, 
IH), 8.6 (s, IH), 9.9 (s, IH): Mass spectrum MH^ 365, 
Reference Example 39 
l^-Dimethvl«3-hvdroxvmethYlpvrazole 

A solution of lithium aluminium hydride (IM solution in THF, 17.8 ml) was added to a 

25 solution of l,5-dimethylpyrazole-3-carboxyhc acid (500 mg) in THF (20 ml) at room 

temperature. The mixture was heated at reflux for 4 hours, then cooled in an ice bath. Ethyl 
acetate (25 ml) was added dropwise to destroy the excess lithium aluminium hydride (heat 
evolved), and resultant mixture was then poured into aqueous hydrochloric acid (IM, 50 ml). 
The product was extracted into ethyl acetate, dried and concentrated in vacuo to give the title 

30 compound as a pale brown oil (230 mg, 51%); NMR spectrum (DMSO-d6) 2.2 (s, 3H), 3.6 (s, 
3H), 4.3(s,2H), 5.9 (s, IH). 
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The procedure described above was repeated using the appropriate acid or ester. Thus 
was obtained the compound described below: 
Reference Example 39>1 
l-Methvl»3-hvdroxvmethvlpvrazole 
5 Obtained from l-methylpyrazole-3-carboxylic acid in 38% yield; NMR spectrum 

(DMS0-d6) 3.8 (s, 3H), 4.4 (s, 2H), 6.1 (d, IH), 7.5 (d, IH). 
Reference Example 40 

3-(2-Chloro-4-nitrophenoxvmethvl)-'l^-dimethYlpYrazole 

A solution di-ferf-butylazodicarboxylate (419 rag) in DCM (2 ml) was added to a 
10 solution of 2-chloro-4-nitrophenol (21 1 mg), triphenylphosphine (478 mg), and 1,5-dimethyl- 
3-hydroxymethylpyrazole (reference example 39) (23Qmg) in DCM (8 ml), which was stirred 
and cooled in an ice bath, under a nitrogen atmosphere. The mixture was then allowed to warm 
to room temperature, and stirred for 3 hours. The reaction mixture was concentrated in vacuo, 
and purified by chromatography, using 0-5% methanol in DCM as eluent This gave the title 
15 compound (230 mg, 67%); Mass spectrum MH ^ 282. 

The procedure described above was repeated using the appropriate phenol and alcohol. 
Thus was obtained the compound described below: 
Reference Example 40,1 

3-(2-Chloro-4-nitrophenoxvmethvl)-l-methvlpvrazole 

20 Obtained by reacting 2-chloro-4-nitrophenol and l-methyl-3-hydroxymethylpyrazoIe 

(reference example 39.1) in 49% yield; NMR spectrum (DMS0-d6) 3.8 (s, 3H), 5.3 (s, 2H), 
6.3 (d, IH), 7.5 (d, IH), 7.7 (d, IH), 8.2 (m, IH), 8.3 (m, IH): Mass spectrum MH'^268. 
Reference Example 40.2 

5-f2-Chloro-4-nitrophenoxvmethvl)-3-methvlisoxazole 

25 Obtained by reacting 2-chloro-4-nitrophenol (251 mg) and 5-(hydroxymethyl)-3- 

methylisoxazole (reference example 27.2) in 100% yield; NMR spectrum (DMS0-d6) 2.24 (s, 
3H), 5.5 (s, 2H), 6.5 (s, IH), 7.5 (d, IH), 8.2 (m, IH), 8.3 (m, IH): Mass spectrum MH^267. 
Reference Example 41 

3-Meflivlisoxazole-5'Carboxylic acid methyl ester 
30 Potassium carbonate (1.19 g) was added portionwise to a cooled solution (0°C) of 3- 

methylisoxazole-5-carboxylic acid (500 mg) in DMF (25 ml). After 5 minutes at OT, dimethyl 
sulphate (0.37 ml) was added dropwise. The reaction mixture was stirred at room temperature 
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for 1 hour, then concentrated in vacuo. Water was added, and the product was extracted into 
DCM. The combined organics were dried, then concentrated in vacuo to give the title 
compound as a white solid (424 mg, 76%); NMR spectrum (DMSO-d6) 2.3 (s, 3H), 3.9 (s, 
3H),7.1(s.lH). 
5 Reference Example 42 

4-(3-Chlor(H4-hvdroxvaiiilmo)-5-(tetrahYdropv^^ 

Phosphorus oxychloride (2.2 ml) was added dropwise to a solution of 3,4-dihydro-S- 
(tetrahydropyran-4-yloxy)quinazolin-4-one (reference example IJZ) (623 mg) and di-wo- 
propylethylamine (1.36 ml) in anhydrous 1, 2-dichloroethane (25 ml) at 0°C. The mixture was 

10 heated at 80^C for 3 hours and then concentrated 171 vacuo. The residue was azeotroped with 
toluene (20 ml), di-i5o*propylethylamine (5 ml) was added and the mixture was again 
concentrated in vacuo. The residue was dissolved in IPA (10 ml) and 4-amino-2-chlorophenol 
(475 mg) was added. The resulting mixture was heated at 80**C for 12 hours and then 
concentrated in vacuo. The residue was purified by chromatography, using 0-5% methanol - 

15 DCM as eluent, to give the title compound as a solid (338 mg, 36%); NMR Spectrum PMSO- 
d6) 1.79 - L95 (m, 2H), 2.15 - 2.26 (m, 2H), 3.51 - 3.60 (m, 2H), 3.84 - 3.96 (m, 2H), 4.92 - 
5.01 (m, IH), 7.00 (d, IH), 7.23 (d, IH), 7.29 - 7.38 (m, 2H). 7.68 (t, IH), 8.02 (d, IH), 8.46 (s, 
IH), 9.98 (s, IH); Mass spectrum MH" 372. 

The procedure described above was repeated using the appropriate 3,4- 

20 dihydroquinazolin-4-one and aniline. Thus were obtained the compounds described below: 
Reference Example 42.1 

4-(3-CMoro-4-hvdroxyanilino)-5-(tetrahYdrofurap-3-vloxY)quinazoiine 

Obtained from 3,4-dihydro-5-(tetrahydrofuran-3-yloxy)quinazolin-4-one (reference 
example 1.3) and 4-amino-2-chIorophenol in 48% yield; NMR Spectrum (DMS0-d6) 2.12 - 
25 2.21 (m, IH), 2.17 - 2.41 (m, IH), 3.78 - 4.00 (m, 3H), 4,18 (d, IH), 5.40 - 5.44 (m, IH), 6.98 
(d, IH), 7.18 (d, IH), 7.36 (d, IH), 7.40 (dd, IH), 7.72 (t, IH), 8.03 (d. IH), 8.48 (s. IH). 9.96 
(s, IH); Mass spectrum MH*" 358. 
Reference Example 42.2 

4-f3-Chloro-4-(3-fluorobenzvIoxv)anilineV5-fl, 4-dioxasDiror4.51dec-8-vloxv)auiDazoiine 

30 Obtained firom 3,4-dihydro-5-(l, 4-dioxaspiro[4.5]dec-8-yloxy)quinazolin-4-one 

(reference example 1.4) and 3-chloro-4-(3-fluorobenzyloxy)aniline(reference example 8.1) 
in 89% yield; NMR Spectrum,(DMSO-d6) 1.70 (m, 4H), L96 (m. 2H), 2,12 (m, 2H), 3.88 (s. 
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4H), 4.87 (m, IH), 5.24 (s, 2H), 7.17 (dt, IH). 7.20 - 7.35 (m, 6H), 7.45 (m, 2H). 7.73 (t, IH), 
8.10 (d, IH), 8.50 (s, IH), 10.00 (bs. IH); Mass Spectrum 536. 
Reference Example 43 

3-FluonH4-fl-methvl*lg*imida2ol'2-vItMo)Ditrob^ 
5 To a stirred solution of 2-mercapto-l-inethyl-lif- imidazole (1.14 g), in DMF (20 ml), 

was added sodium hydride (0.44 g) in small portions and the reaction stirred at ambient 
temperature until effervescence ceased To this was added a solution of 3,4- 
difluoronitrobenzene (1.59 g) in DMF (10 ml), and the solution stirred at 80^C for 4 hours. 
The reaction was poured into water (150 ml) and organic material extracted into ethyl acetate 

10 (150 ml). The organic layer was washed successively with water (3 x 150ml), brine (150 ml) 
and dried. Evaporation of the solvent gave an oil which was purified by chromatography using 
ethyl acetate and then 10% methanol / ethyl acetate as eluent to give title compound as a solid 
(1.8 g, 70%); NMR spectrum (DMS0-d6) 2.5 (s, 3H), 6.7 - 6.9 (t. IH), 7.2 (t, IH), 7.6 (s, IH), 
7.95 - 8.05 (dd, IH), 8.15 - 8.25 (dd, IH); Mass spectrum MH^ 254. 

15 The procedure described above was repeated using the appropriate thiol. Thus was 

obtained the compound described below: 
Reference Exiample 43,1 

3-FluorO'4-(l«methvi-lg-13^4-triazol-2-vlthio)nitrobenzene 

Obtained by reacting 3,4-difIuoronitrobenzene with l-methyl-2-mercaptotriazole in 
20 39% yield; NMR spectrum (CDCI3) 3.7 (s, 3H), 7.3 - 7.4 (t, IH), 7.9 - 8.0 (m, IH), 8.36 (s, 
IH); Mass spectrum MH^ 255. 
Reference Example 44 
3"Chloro-4-f2-pvridvlthio)nitrobenzene 

To a stirred solution of 2-mercaptopyridine (1.11 g) in acetonitrile (25 ml) was added 
25 potassium carbonate (2.76 g), 3 chloro-4-fluoronitrobenzene (1.75 g) and d.y-dicyclohexano- 
18-crown-6 (10 mg) and the solution was stirred and heated at reflux for 6 hours. The solution 
was filtered and evaporated and the residue purified by chromatography using iyc^-hexane / 
ethyl acetate (2:1) to ethyl acetate as eluent to give a solid which was recrystallised from ethyl 
acetate / iso-hexm& to give the title compound as a yellow solid (1.5 g, 58%); NMR spectrum 
30 (CDCI3) 7.2 - 7.3(m, 2H), 7.4 - 7.48 (d, IH), 7.5 - 7.55 (d, IH), 7.65 - 7.75 (dt, IH), 8.0 - 8.1 
(dd, IH), 8.3 (d, IH), 8.6 (m, IH); Mass spectrum MDEf 267. 
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The procedure described above was repeated using the appropriate thiol and 
fluoronitrobenzene. Thus was obtained the compound described below: 
Reference Example 44.1 
3-ailoit)-4-(2-pvriniidinvlthio)nitrobenzene 
S Obtained by reacting 3-chloro-4-fIuoro-nitrobenzene with 2-mercaptopyrimidine in 

75% yield; NMR spectrum (CDCI3) 7.02 - 7.1 (t, IH). 7.94 - 8.0 (d, IH), 8.1 - 8.2 (dd, IH). 8.4 
(d, IH), 8.5 (d, 2H): Mass spectrum MH** 268, 
Reference Exaniple 44,2 

3- Chloro-4-(lg-imidazol-2-vlthio)pitrobepzene 

10 Obtained by reacting 3-chloro-4-fluoro-nitrobenzene with 2-mercaptoimidazole in 58% 

yield; Mass spectrum MH*" 255. 

Reference Example 44,3 

3"Fluoro-4-(ljEif-imidazol-2-vlthlo)nitrobenzene 

Obtained by reacting 3,4-difluoronitrobenzene .and 2-mercaptoimidazole in 38% yield; 
15 Mass spectrum MH^ 240, 

Reference Example 44,4 

4- (2-ThiazolvIthio)nitrobenzene 

Obtained by reacting 4-fluoronitrobenzene and 2-mercaptothiazQle in 77% yield; NMR -; 
spectmm (CDCI3) 7.5 (d, IH), 7.5 - 7.6 (d. 2H), 7.9 (d, IH). 8.1 - 8.2 (d, 2H). 
20 Reference Example 44,5 

3- Chloro-4-(2-thiazolvlthio)nitrobepzene 

Obtained by reacting 3-chloro-4-fluoronitrobenzene and 2-mercaptothiazole in 65% 
yield; NMR spectrum (CDCI3) 7.25 (d, IH), 7.6 (d, IH), 8.0 (d, IH), 8.0 - 8.05 (d, IH), 8.15 
(d, IH); Mass spectrum MH*" 273. 
25 Reference Example 45 

4- f2'Thiazolvlsiilphonvl)nitrobenzene 

To a solution of 4-(2-thiazolylthio)nitroben2ene (reference example 44,4) (238 mg) in 
DCM (50 ml) was added 3-chloroperbenzoic acid (500 mg) and the reaction stirred for 18 
hours. The reaction was evaporated and the residue dissolved in ethyl acetate (100 ml) and 
30 washed with sodium hydroxide solution (2 x 50ml, 2N), water (2 x 50ml), brine (50 ml) and 
dried. Concentration of the solvent gave the title compound as a white solid (200 mg, 69%); 
NMR spectrum (CDCI3) 7.75 (d. IH), 8.0 (d, IH), 8.3 - 8.4 (d, 2H), 8.4 - 8.5 (d, 2H). 
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Reference Example 46 

1. 4'Dioxaspiror4,51decaii-8'Ol 

Sodium borohydride (1.61 g) was added to a solution of 1, 4-dioxaspiro[4.S]decan-8- 
one (6.6S g) in ethanol (100 ml) and the reaction stirred for 4 hours. Water (10 ml) was added 
5 and the reaction stirred for 16 hours. The resulting solid was filtered and the filtrate 

concentrated i>i vacuo. The residue was purified by chromatography using iso-hexdxie - 30% 
ethyl acetate as eluent to give the title compound as a colourless oil (S.49 g, 82%); NMR 
Spectrum fCDCK) 1.50 - 1.95 (m, 8H), 3.80 (m, IH), 3.95 (s, 4H); Mass Spectrum M tf' 159. 
Reference Exanaple 47 

10 4"(3"ChlorO'4"(3*flPorobenzvloxY)anitino)-5-(l*oxo-cvclohex*4»YloxY)ai^ 

A solution of 4-(3-chloro-4-(3-fluorobenzyloxy)anilino)-5-(l, 4^oxaspiro[4.5]dec-8- 
yloxy)quinazoline (rrference example 42.2) (2.25 g) in acetic acid (40 ml) and water (10 ml) 
was heated at 90°C for 18 hours, then concentrated in vacuo. The residue was triturated with 
ether to give the title compound as a white solid (1.98 g, 85%); Mass Spectrum 492. 

15 Reference Example 48 

Methanesulphonic acid 2-methvloxazol-4-vlmethvl ester 

To a solution of (2-methyloxazol-4"yl)methanol (obtained as described in J. Chem. 
Soc, Perkin Trans. 1, 2000, 2415 - 2428) (1 12 mg) in DCM (10 ml) was added triethylamine 
(275 nl). The solution was cooled to O^C and methane sulphonyl chloride (85 ^1) was added 

20 dropwise. The reaction mixture was allowed to warm up to ambient temperature and left 
stirring for nine hours. The mixture was concentrated in vacuo to give the tide compound 
which was used without further purification (103mg; 40%); Mass Sp er^tniTn M-H** 192. 
Reference Example 49 
2-ChlorO"5'flttorO"4-nitrophenol 

25 2-Chloro-5-fluorophenol (1.46 g) was stirred in ethanol and ferric nitrate monohydrate 

(4.04 g) added slowly. The solution turned blue and was heated at 50®C for 5 hours. The 
solution was cooled and evaporated to V4 volume and IN hydrochloric acid (100 ml) and water 
(100 ml) added and tiie solution extracted witii ethyl acetate, washed with water, brine, dried 
and evaporated to give an oil which was purified by chromatography, using wo-hexane / ethyl 

30 acetate (3:1) as eluent to give the tide compound as a solid; NMR sp fintrnm (CDCI3) 6.2 - 6.4 
(bs, IH), 6.9 - 6.95 (d, IH), 8.2 (d, IH). 
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CLAIMS 

1 . A quinazoline derivative of the Fonnula I 




wherein: 

B} is hydrogen or (l-6C)alkyl; 

Z is a direct bond or is selected firona O, S and N(R^), wherein is hydrogen or 
10 (l-6C)alkyl; 

is (3-7C)cycloalkyl, (3-7C)cycloalkyl-(l-6C)alkyl. (3-7C)cycloalkenyl, 
(3-7C)cycloalkenyl-(l-6C)alkyl,heterocyclyl or heterocyclyl-(l-6C)alkyl, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within the Q*-Z- group 
are optionally separated by the insertion into the chain of a group selected from O, S, SO, SO2, 
15 N(R^ CO, CH(OR^), CON(R^), N(R^)CO, SOjNCR^), N(R^)S02, CH=CH and C^C wherein 
is hydrogen or (l-6C)alkyl, 

and wherein any CH2 or CH3 group within the Q^-Z- group optionally bears on each 
said CH2 or CH3 group one or more halogeno or (l-6C)alkyl substituents or a substituent 
selected from hydroxy, cyano, amino, carboxy, carbamoyl, (l-6C)alkoxy, (l-6C)alkylthio, 
20 (l-6C)alkyIsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, 
(l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl, 
(2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
N-(l-6C)alkyl-(2-6C)alkanoylamino,N-(l-6C)alkylsulphamoyl, 
N,N-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylamino and 
25 N-(l-6C)alkyl-(l-6C)alkanesulphonylamino, 

and wherein any heterocyclyl, (3-7C)cycloalkyl or (3-7C)cycIoalkenyl group within the 
Q^-Z- group optionally bears 1, 2 or 3 substituents, which may be the same or different, 
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selected from halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, 
foimyl, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, 
(2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)allcylsulphonyl, 
(l-6C)alkylainino, di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, 
5 N,N-di-[(l-6C)alkyl]caibainoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, amino(2-6C)alkanoyl, 
NKl-6C)alkylamino(2-6C)alkanoyl,N^-^-[(l-6C)al^^^ 

(2-6C)alkanoylammo, S-(l-6C)alkyH2-6C)alkanoylainino, N-(l-6C)alkylsulphamoyl, 
N,N-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylaminol, 
N-(l-6C)alkyl-(l-6C)alkanesulphonyramino, from a group of the formula : 

10 -X^-R"^ 

wherein is a direct bond or is selected from O and N(R^), wherein is hydrogen or 
(l-6C)alkyl, and R^* is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyI, (l-6C)alkoxy-(l«^C)alkyl, 
cyano-(l-6C)alkyl,carboxy-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)aIkyl, 
di-.[(l-6C)alkyl]amino-(l-6C)alkyl, carbamoyl-(l-6C)alkyl, 

15 N-(l-6C)alkylcarbamoyl-(l-6C)alkyl, N,N-di-[(l-6C)alkyl]carbamoyl-(l-6C)alkyl, 
(2«6C)alkanoyl-(I-6C)alkyl or (l-6C)alkoxycarbonyl-(l-6C)alkyl, 
and from a group of the formula: 

wherein X^ is a direct bond or is selected from O, CO and N(R^*^, wherein R^^ is hydrogen or 
20 (l-6C)alkyl, and is heterocyclyl, heterocyclyl-(l-6C)alkyl, (3-7C)cycloalkyl, 

(3-7C)cycloalkyl-(l-6C)alkyl, (3-7C)cycloalkenyl or (3-7C)cycloalkenyl-(l-6C)alkyI, and 
wherein any heterocyclyl, (3-7C)cycloalkyl or (3-7C)cycloalkenyl group in optionally bears ' 
1 or 2 substituents, which may be the same or different, selected from halogeno, hydroxy, 
cyano, fomiyl, (l-6C)alkyl, (2-6QaIkenyl, (2-6C)alkynyl, (l-6C)aIkoxy, amino, 
25 (l-6C)alkylamino, di-[(l-6C)alkyl]amino, (2-6C)alkanoyl, (l-6C)alkoxycarbonyl, 

(l-6C)alkylsulphonyl, carbamoyl, N-(l-6C)alkyIcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl, 
halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(1.6C)alkyl, cyano-(l-6C)alkyl, 
carboxy-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkyIamino-(l-6C)alkyl, 
di-[(l-6C)alkyl]amino-(l-6C)alkyl. carbamoyl-(l-6C)alkyl, 
30 N-(l-6C)alkylcarbamoyHl-6C)alkyl andN,NKii-[(l-6C)alkyl]carbamoyl-(l-6C)alkyl, 

and wherein any heterocyclyl group within the Q^-Z- group optionally bears 1 or 2 oxo 
or thioxo substituents; and 
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is selected from a group of formula la, lb, Ic, Id and le 




Id le 



5 wherein G\ G^, G^, G"^ and G^ are each, independently, selected from hydrogen, halogeno, 
trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyl, (2-8C)alkenyl, 
(2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, (2^C)alkynyloxy, (l-6C)alkylamino and 
di-[(l-6C)alkyllaniino, 

G^ and G^ are each, independently, selected firom hydrogen and halogeno, 
10 is a direct bond or is selected from O, S, SO, SO2. N(R*0, CH(OR^, CON(R*0, 

N(R^)CO,S02N(R^),N(R^S02, 0C(R^)2, C(R^O, SC(R^, C(R*^)2S, CO, C(R^CR^ and 
N(R^C(R^)2 wherein each is, independently, hydrogen or (l-6C)alkyl, and is aiyl, or 
heteroaryl, 

or is CO and is a nitrogen containing heterocyclyl group linked to X^ by a 
IS nitrogen atom, 

X^ is a direct bond or is selected from SO2, CO, SOaNCR^) and C(R^)2, wherein each 
is, independently, hydrogen or (l-6Qalkyl, and is aryl or heteroaryl. 
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and any aryl, heteroaryl or heterocyclyl group in the group -X^-Q' and -X^-Q* optionally bears 

1, 2 or 3 substituents, which may be the same or different, selected from halogeno, 
' tiifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, formyl, carbamoyl, sulphamoyl, 

mercapto, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (l-6Qalkoxy, (2-6C)alkenyloxy, 
5 (2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkylsulphmyl, (l-6C)alkylsulphonyl, 

(l-6C)alkylamino, di-[(l-6QaIkyl]ainino. (l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, 

N^-di-[(l-6C)alkyl]caibamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)a!kanoylamino, 

N-(l-6C)alkyl-(2-6C)a]kanoylamino,N-(l-6C)alkylsulphamoyl, 

NJS-di-[(l-6C)allcyl]sulphamoyl, (l-6C)a]kanesulphonylainino and 
10 N-(l-6C)alkyl-(l-6C)a]kanesulphonylamino, or from a group of Ae formula: 

-x*-r' 

wherein X* is a direct bond or is selected from O and N(R'), wherein R' is hydrogen or 
(l-6C)alkyl, and is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, 
cyano-(l-6C)alkyl, carboxy-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl, 
15 di-[(l-6C)alkyl]amino-(l-6C)alkyl,carbamoyl-(l-6C)alkyl, 

NKl-6C)alkylcarbamoyl-(l-6C)alkyl,N,N-di-[(l-6C)alkyl]carbamoyl-(l-6C)alkyl, 
(2-6C)alkanoyl-(l-6C)alkyl or (l-6C)alkoxycarbonyl-(l-6C)alkyl, or from a group of the 
formula 

20 wherein is selected from aryl, heteroaryl or heterocyclyl which is optionally substituted by 1 
or 2 substituents selected from halogeno, hydroxy, (l-6C)alkyl, (l-6C)alkoxy, amino, 
(l-6C)alkylamino and di-[(l-6C)alkyl]amino, 

and wherein any CH2 or CH3 group within a substituent on any aryl, heteroaryl or 
heterocyclyl group in the group -X^-Q^ and -X^-Q"^ optionally bears on each said CH2 or CH3 
25 group one or more halogeno or (l-6C)alkyl substituents, 

and any heterocyclyl group represented by or Q"* optionally bears 1 or 2 0x0 or 
thioxo substituents, 

or a phannaceutically acceptable salt thereof. 

30 2. A quinazoline derivative according to claim 1, or a pharmaceutically acceptable salt 
thereof, wherein 

is hydrogen or (l-6C)alkyl; 
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Z is a direct bond or is selected from O, S and N(R^), wherein is hydrogen or 
(l-6C)alkyl; 

is (3-7C)cycloalkyl, (3^7C)cycloalkyl-(l-6C)aIkyl, (3-7C)cycloalkenyl, 
(3-7C)cycloalkenyl-(l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, 
5 and wherein adjacent carbon atoms in any (2-6C)alkylene chain within the Q^-Z- group 

are optionally separated by the insertion into the chain of a group selected from O, S, SO, SO2, 
N(R^), CO, CH(OR^), CON(R^), N(R^CO, SOjNCR^), N(R^)S02, CH=CH and C=C wheiein 
R^is hydrogen or (l-6C)alkyl, 

and wherein any CH2 or CH3 group within the Q^-Z- group optionally bears on each 
10 said CH2 or CH3 group one or more halogeno or (l-6C)alkyl substituents or a substituent 
selected from hydroxy, cyano, amino, carboxy, carbamoyl, (l-6C)alkoxy, (l-6C)alkylthio, 
(l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, di-[(l-6C)aIkyl]amino, 
(l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl, 
(2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
15 N-(l-6C)alkyl-(2-6C)alkanoyIamino,N-(l-6C)alkyk 
N,N-di-[(l-6C)alkyl]sulphamoyl, 

(l-6C)alkanesulphonylaniino and N-(l-6C)alkyl-(l-6e)alkanesulphonylamino, 

and wherein any heterocyclyl group within the Q^-Z- group optionally bears 1, 2 or 3 
substituents, which may be the same or different, selected from halogeno, trifluoromethyl, 

20 cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, 
(l-6C)alkoxy, (2-6C)alkenyloxy, (2-^C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl, 
(l-6C)alkylsulphonyl, (l-6C)alkylanuno, di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, 
N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, 
(2-6C)alkanoylamino, N-(l-6C)alkyl-(2-6C)alkanoylamino, N-(l-6C)alkylsulphamoyl, 

25 N,N-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylamino and 

N-(l-6C)alkyl-(l-6C)alkanesulphonylamino, or from a group of the formula : 

-X^-R^ 

wherein X^is a direct bond or is selected from O and N(R^), wherein R^ is hydrogen or 
(l-6C)alkyl, and R^* is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl. (l-6C)alkoxy-(l-6C)alkyl, 
30 cyano-(l^C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl, 
di-[(l-6C)alkyl]amino-(l-6C)alkyl. carbamoyl-(l-6C)alkyl, 



wo 03/040108 



-195- 



PCT/GB02/04931 



N-(l-6C)alkylcarbamoyl-(l-6C)alkyl, N,N^-[(l-6C)alkyl]carbamoyl-(l-6C)alkyl, 
(2-6C)alkaiioyl-(l-6C)alkyl or (l-6C)alkoxycarbonyl-(l-6C)alkyl, 

and wherein any heterocyclyl group within the Q^-Z^ group optionally bears 1 or 2 oxo 
or thioxo substituents; 
S is selected from a group of formula la, lb, Ic, Id and le 




le 



wherein G\ G^, G^ G"^ and G^ are each, independently, selected from hydrogen, halogeno, 
10 trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyl, (2"8C)alkenyl, 
(2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, (l-6C)alkylamino and 
di-[(l-6C)alkyl]amino, 

is a direct bond or is selected from O, S. N(R^). CH(OR^, CON(R^, OC(R^2, 
CCR^hO, SC(R\ C(R^2S, CO, C(R^2N(R*^) and N(R^C(R*^ wherein each R*^ is, 
15 independently, hydrogen or (l-6C)allcyl, and is aryl, or heteroaryl, 

or is CO and is a nitrogen containing heterocyclyl group linked to X^ by a 
nitrogen atom, 
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is a direct link or is selected from SO2, CO and C(R^)2, wherein each is, 
independently, hydrogen or (l-6C)alkyl, and Q"* is aryl or heteroaryl, 

and any aryl, heteroaryl or heterocyclyl group in the group -X^-Q^ and -X^-Q^ 
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
5 halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, caiboxy, carbamoyl, (l-6C)alkyl, 
(2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, 
(l-6Qalkylthio, (l-6C)alkylsulphinyl, (l-6C)allcylsulphonyl, (l-6C)allcylamino and 
di-[(l-6C)alkyl]amino, 

and any heterocyclyl group represented by or optionally bears 1 or 2 0x0 or 
10 thioxo substituents, 

or a pharmaceutically acceptable salt thereof. 

3. A quinazoline derivative according to claim 1 or claim 2, or a pharmaceuticaUy 
acceptable salt thereof, wherein each of and is as defined in claim 1 or claim 2, and 

15 ZisO;and 

is (3-7C)cycloalkyl or heterocyclyl, 
and wherein any CH2 or CH3 group within the Q^-Z- group optionally bears on each 
said CH2 or CH3 group one or more halogeno or (l-6C)alkyl substituents or a substituent 
selected from hydroxy, cyano, amino, carboxy, carbamoyl, (l-6C)alkoxy, (l-6C)alkylthio, 

20 (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, 
(l-6C)alkoxycaibonyl, N-(l-6C)alkylcarbamoyl, N^-di-[(l-6C)alkyl]carbamoyl, 
(2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
N-(l-6C)alkyl-(2-6C)alkanoylainino,N-(l-6C)alkylsulphamoyl, 
N,N-di-[(l-6C)alkyl]sulphamoyI, (l-6C)alkanesulphonylamino and 

25 N-(l-6C)alkyl-(l-6C)alkanesulphonylamino, 

and wherein any heterocyclyl group within the Q^-Z- group optionally bears 1, 2 or 3 
substituents, which may be the same or different, selected from halogeno, trifluoromethyl, 
cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, 
(l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkylsulphinyI, 

30 (l-6C)alkyIsulphonyl, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, 

N-(l-6C)alkylcarbamoyl, N,N-di-[(1.6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, 
(2-6C)alkanoylaniino, N-(l-6C)alkyl-(2-6C)alkanoylamino, N-(l-6C)alkylsulphamoyl, 
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N^-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylamino and 
N-(l-6C)alkyl-(l-6C)alkanesulphonylamino, or from a group of the formula : 

wherein Xhs a direct bond or is selected ftom O and N(R^), wherein is hydrogen or 
5 (l-6Qalkyl, and R^ is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6Qalkyl, 
cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl, 
di-[(l-6C)alkyl]amino-(l-6C)alkyl, carbamoyl-(l-6C)alkyl, i 
N-(l-6C)alkylcarbamoyHl-6C)alkyl, N^-di-[(^ 
(2-6C)alkanoyl-(l-6C)alkyl or (l-6C)alkoxycarbonyl-(l-6C)alkyl, 
10 and wherein any heterocyclyl group within the Q^-Z- group optionally bears 1 or 2 oxo 

or thioxo substituents. 

4. A quinazoline derivative according to claim 1, or a pharmaceutically acceptable salt 
thereof, wherein each of R^ and is as defined in claim 1, and 
15 Z is O; and 

is selected from a 4, 5 or 6 membered heterocyclyl ring containing at least 1 
nitrogen atom, said ring being linked to Z by a carbon atom, and wherein any NH group within • 
a heterocyclyl group in optionally bears a substituent selected from formyl, cyano, 
(l-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, (2-4C)alkanoyl, carbamoyl, 
20 N-(l-4C)alkylcarbamoyl and N,N-di-(l-4C)alkylcarbamoyl, or from a group of the formula: 

-X^-R^ 

wherein X^is a direct bond, and R"^ is halogeno-(l-4C)alkyl, hydroxy-(l-4C)alkyl, 
(l-4C)alkoxy-(l-4C)alkyl, cyano-(l-4C)alkyl, carboxy"(l-6C)alkyl, amino-(l-4C)alkyl, 
(l-4C)alkylamino-(l-4C)alkyl, di-[(l"4C)alkyl]amino-(l-4C)alkyl, carbamoyl-(l-4C)alkyl, 
25 N-(l-4C)alkylcarbamoyl-(l-4C)alkyl, N,N-di-[(l-4C)alkyl]carbamoyl-(l-4C)alkyl or 
(2-4C)alkanoyl-(l-4C)alkyl, 

and wherein any heterocyclyl group within the Q*-Z- group optionally bears 1 or 2 oxo 
substituents. 

30 5. A quinazoline derivative according to claim 1 or claim 2, or a pharmaceutically 
acceptable salt thereof, wherein each of R^ and is as defined in claim 1 or claim 2, and 
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the Q -Z- group is selected from cyclopentyloxy, tetrahydrofuran-3-yloxy, 
tetrahydropyran-4-yloxy, tetrahydrothiopyran-4-yloxy, l,l-dioxotetrahydrothiopyran-4-yloxy, 
lK)xotetrahydrothiopyran-4-yloxy, tetrahydrothien-3-yloxy, 

l,l-clioxodotetrahydrothien-3-yloxy, l-oxotetrahydrothien-3-yloxy, pyrrolidin-3-yloxy, 
5 pyrrolidin-2-yloxy, piperidin-3-yloxy, piperidin-4-yloxy, homopiperidin-S^yloxy, 
hoinopiperidin-4-yloxy and azetidin-3-yloxy, 

and wherein the azetidinyl, pyrrolidinyl, piperidinyl or homopiperidinyl group within 
the Q^-Z- group is optionally N-substituted by a substituent selected from methyl, ethyl, 
n-propyl, iso-propyl, n-butyl, iso-butyl, tert-butyl, allyl, 2-propynyl, acetyl, propionyl^ 

10 methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, tert-b utoxvcaibonyh methylsulphonyl, 
ethylsulphonyl, 2-methoxyethyl, carbamoylmethyl, N-methylcarbamoylmethyl, 
N^-di-methylcarbamoylmethyl, 2-caibamoylethyl, 2-^-methylcarbamoyl)ethyl, 
2-^^-di-methylcaxbamoyl)ethyl, acetylmethyl, 2-acetylethyl, methoxycarbonylmethyl and 
2-methoxycarbonylethyl, 

15 and wherein any heterocyclyl group within the Q^-Z- group optionally bears 1 or 2 oxo 

substitUCTts. 

6. A quinazoline derivative according to claim 1 , or a phannaceutically acceptable salt 

thereof, wherein each of and is as defined in claim 1 , and 
20 Z is O; and 

is selected from pyrrolidin-3-yl, piperidin-3-yl and piperidin-4-yl, and 

wherein any NH group within a pyrrolidinyl or piperidinyl group in optionally bears a 

substituent selected from methyl, allyl, acetyl, carbamoyl, methoxymethyl, 2-methoxyethyl, 

carbamoylmethyl, N-methylcarbamoylmethyl, N,N-di-methylcarbamoylmethyl, 
25 2-carbamoylethyl, 2-(N-methylcarbamoyl)ethyl, 2-^,N-dimethylcarbamoyl)ethyl, 

acetylmethyl, 2-acetylethyl, cyanomethyl, 2-cyanoethyl, fluoromethyl, chloromethyl, 2- 

fluoroethyl and 2-chloroethyl, 

and wherein any heterocyclyl group within the Q^-Z- group optionally bears 1 oxo substituent, 

30 7. A quinazoline derivative according to claim 1, or a pharmaceutically acceptable salt 
thereof, wherein each of R\ and Z is as defined in claim 1, and 
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is a group of the formula la as defined in claim 1 wherein G\ and are 

hydrogen, 

G^ is selected jBrom hydrogen, halogeno, (l-6C)alkyl, (l-6C)alkoxy, (2-8C)alkenyl and 
(2-8C)alkynyl, 

5 is selected from S and OC(R^, wherein is, independently, hydro^n or methyl, 

and 

is selected from jphenyl, 2- or 3-furyl, 2- or 3-thienyl, 2-,4- or 5-(l,3-oxazolyl), 3-,4- 
or 5-isoxazolyl, 2-,4-or 5-lH-imidazolyl, 2-,4-or S-thiazolyl, lH-lA4-triazol-3-yl, 
lH-1.2,4-triazol-5-yl, lH-l,3,4-triazol-2-yl, l,2,5-thiadia2ol-3.yl, l,2,3-thiadiazol-4-yl, 1,2,4- 
10 oxadiazol-3-yl, l,2,4-oxadia2ol-5-yl, l,3,4-oxadiazol-2-yl, l,3,4-oxadiazol-5-yl, 3-, 4- or 5-lH- 
pyrazolyl, 2- 3- or 4-pyridyl, 2-, 4- or 5-pyrimidinyl, 2-pyrazinyl, l,2-benzisoxazol-3-yl, 
l,3-benzodioxol-4-yl, 13-benzodioxol-5-yl, 2-imidazo[l,2-a]pyridyl, 3-benzo[d]isoxazolyl 
and 8-quinolinyl, 

and wherein optionally bears 1 or 2 substituents, which may be the same or different, 
15 selected from halogeno, trifluoromethyl, difluoromethyl, cyano, nitro, hydroxy, amino, ; 
carboxy, formyl, carbamoyl, sulphamoyl, mercapto, (l-6C)alkyl, (2-8C)alkenyl, (2-8G)alkynyl, 
(l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl, 
(l-6C)alkylsulphonyl, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, 
N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, 
20 (2-6C)alkanoylamino, N-(l-6C)alkyl'(2-6C)alkanoylamino, N-(l-6C)alkylsulphamoyl, 
N,N-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylamino and 
N-(l-6C)alkyl-(l-6C)alkanesulphonylainino, or from a group of the formula : 

wherein X"* is a direct bond or is selected from O and N(R^), wherein is hydrogen or 
25 (l-6C)alkyl, and R^ is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6e)alkyl, 
cyano-(l-6C)alkyl, carboxy"(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl, 
di-[(l-6C)alkyl]amino-(l-6C)alkyl, carbamoyl-(l-6C)alkyl, 
N-(l-6C)alkylcarbamoyl-(l-6C)aIkyl, N^i-di-[(l-6C)alkyl]carbamoyl-(l-6C)alkyl, 
(2-6C)alkanoyl-(l-^C)alkyl or (l-6C)alkoxycarbonyHl-6C)alkyl. 

30 

8. A quinazoline derivative according to claim 1, or a pharmaceutically acceptable salt 
thereof, wherein each of R^ and Z is as defined in claim 1, and 
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is a group of the formula la as defined in claim 1 wherein and G^ are 

hydrogen, 

G^ is selected from hydrogen, fluoro, chloro, (l-4C)alkyl, (l-4C)alkoxy and 
(24C)alkynyl, 

5 is 0C(R^2 wherein is, independently, hydrogen or methyl, and 

is phenyl, and 

wherein optionally bears 1 or 2 substituents, which may be the same or different, selected 
from fluoro, chloro, trifluoromethyl, difluoromethyl, cyano, nitro, hydroxy, amino, caiboxy, 
formyl, carbamoyl, mercapto, (l-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, (l-4C)alkoxy, 

10 (2-4C)alkenyloxy, (2-4C)alkynyloxy, (l*4C)alkylthio, (l-4C)alkylsulphinyl. 

(l-4C)alkylsulphonyl, (l-4C)alkylamino, di-[(l-4C)alkyl]amino, (l-4C)alkoxycarbonyl, 
N-(MC)alkylcarbamoyl, N^-di-[(MC)alkyl]carbamoyl, (2-4C)alkanoyl, (2-4C)alkanoyloxy, . 
(2-4Qalkanoylamino, N-(l-4C)alkyl-(2-4C)alkanoylamino, N-(l-4C)alkylsulphamoyl, 
N,Nrdi-[(l-4G)alkyl]sulphamoyl, (l-4C)alkanesulphonylamino and 

15 N-(l-4C)alkyl-(l-4C)alkanesulphonyIaiaino, or from a group of the formula: 

wherein X*is a direct bond or is selected from O and N(R^), wherein is hydrogen or methyl, 
and R^ is fluoro-(l-4C)alkyl, chloro-(l-4C)aIkyl, hydroxy-(l-4C)alkyl, 
(MC)alkoxy-(l-4C)alkyl, cyano-(l-4C)alkyl, carboxy-(l-4C)alkyl, amino-(l-4C)alkyl, 
20 (l-4C)alkylamino-(l-4C)alkyl, di-[(l-4C)alkyl]araino-(l-4C)alkyl, carbamoyl-(l-4C)alkyl, 
N-(l^C)alkylcarbamoylKl-4C)alkyl,N^-di-[(l-4C)alk^^ . 
(2-4C)alkanoyl-(l-4C)alkyl or (l-4C)alkoxycarbonyl-(l-4C)alkyl. 

9. A quinazoline derivative according to claim 1, or a pharmaceutically acceptable salt 
25 thereof, wherem each of R\ and Z is as defined in claim 1, and 

is a group of the formula la as defined in claim 1 wherein G^ G^ and G^ are 

hydrogen, 

G^ is selected fix)m fluoro, chloro, (l-4C)aIkyl, (l-4C)alkoxy and (2-4C)alkynyl, 
is 0C(R*)2 wherein R^ is hydrogen, and 
30 is phenyl, and wherein is optionally substituted by 1 or 2 substituents selected 

from fluoro and cyano. 
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10. A quinazoline derivative according to claim 1, or a pharmaceutically acceptable salt 
thereof, wherein each of R\ and Z is as defined in claim 1, and 

is a group of the formula la as defined in claim 1 wherein G\ and are 

hydrogen; 

5 G^ is selected from hydrogen, halogeno, (l-4C)alkyl, (l-4C)alkoxy and (2-4C)alkynyl, 

is OC(R^ wherein is, independently, hydrogen or methyl, and 
is selected from 2-thienyl, 3-thienyl, l,3-oxazol-4-yl, 3- isoxazolyl, 4-isoxa2olyl, 

2- lH-imida2olyl, 5-lH-imidazolyl, 2-thiazolyl, 4-thiazolyl, 3-lH-pyrazolyl, lH-l,2,4-triazol- 

3- yl, l,2,5-thiadiazol-3-yl, l,2,3-thiadia2ol-4-yl, l,2,4-oxadiazol-3-yl, l,3,4-oxadiazol-2-yl, 2- 
10 pyridyl, 3-pyridyl, 2-pyrimidinyl, 4-pyrimidinyl, 2-pyrazine and lH-l,3,4-triazolyl-2-yl, and 

wherein optionally bears 1 or 2 substituents, which may be the same or different, selected 
from fluoro, chloro, trifluoromethyl, difluoromethyl, cyano, nitro, hydroxy, amino, carboxy, 
formyl, carbamoyl, mercapto, (l-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, (l-4C)alkoxy, 
(2-4C)alkenyloxy, (2-4C)alkynyloxy, (l-4C)alkylthio, (l-4C)alkylsulphinyl, 

15 (l-4C)alkyIsulphonyl, (l-4C)alkylamino, di-[(l-4C)alkyl]amino, (l-4C)alkoxycarbonyl, 

N-(l-4C)alkyIcarbamoyl, N,N-di-[(l-4C)alkyl]carbamoyl, (2-4C)alkanoyl, (2-4C)alkanoyloxy, 
(2-4C)alkanoylamino, N-(l-4C)alkyl-(2-4C)alkanoylamino, N-(l-4C)alkylsulphamoyl; 
N,N-di-[(l-4C)alkyl]sulphamoyl, (l-4C)alkanesulphonylamino and 
N-(l-4C)alkyl-(l-4C)alkanesulphonylamino, or from a group of the formula : 

20 -X*~R^ 

wherein X'^is a direct bond or is selected from O and N(R^), wherein R^ is hydrogen or 
methyl, and R^ is fluoro-(l-4C)alkyl, chloro-(l-4C)alkyl, hydroxy-(l-4C)alkyl, 
(l-4C)alkoxy-(l-4C)alkyl, cyano-(l-4C)alkyl, carboxy-(l-4C)alkyl, amino-(l-4C)alkyl, 
(l-4C)alkylamino-(l-4C)alkyl, di-[(l-4C)alkyl]amino-(l-4C)alkyl, carbamoyl-(l-4C)alkyl, 

25 N-(l-4C)alkylcarbamoyl-(l-4C)alkyl, N,N-di-[(l-4C)alkyl]carbamoyl-(l-4C)alkyl, 
(2-4C)alkanoyl-(l-4C)alkyl or (l-4C)alkoxycarbonyl.(l-4C)alkyl. 

11. A quinazoline derivative according to claim 1, or a pharmaceutically acceptable salt 
thereof, wherein each of R\ and Z is as defined in claim 1, and 

30 is a group of the formula la as hereinbefore defined wherein G\ G* and G^ are 

hydrogen, 

G^ is selected from fluoro, chloro, methyl, ethyl, methoxy and ethynyl, 



wo 03/040108 



PCT/GB02/04931 



-202- 

XMsOCH2, and 

is selected from 3- isoxazolyl, l,3-oxazol-4-yl, 4-thiazolyl, i;2,5-thiadiazol-3-yl, 
l,2,3-thiadiazol-4-yl, 2-pyridyl, 3-pyiidyl and 2-pyrazinyl, 

and optionally bears 1 or 2 substituents, which may be the same or different, selected from 
5 fluoro, chloro, hromo, cyano, caiboxy, amino, hydroxy, methyl, ethyl, methoxy, ethoxy, 
ethynyl, acetyl, formyl, mercapto, methoxycaibonyl, ethoxycarbonyl, carbamoyl, 
N-methylcarbamoyl, N-ethylcaibamoyl, N,N-dimethylcaibamoyl, N^Ji-diethylcaibamoyl, 
methylsulphonyl, hydroxymethyl, 2-hydroxyethyl, methoxymethyl, 2-methoxyethyl, 
cyanomethyl, 2-cyanoethyl, carboxymethyl. 2-carboxyethyl, aminomethyl, 2-aminoethyl, 
10 methlyaminomethyl, 2-(methylamino)ethyl, di-methylaminomethyl, 2-(di-methylamino)ethyl, 

2- (di-ethylamino)ethyl, carbamoylmethyl, 2-carbamoylethyl, N-(methyl)carbamoylmethyl, 
N-(ethyl)carbamoylmethyl 2-iN-(methyl)carbamoyl)ethyl, N,N-di-methylcarbamoyhQniethyl, 
NJN-diethylcarbamoylmethyl, 2-^,N-dimethylarbamoyl)ethyl, acetylmethyl, 
methoxycarbonylmethyl and 2-methoxycarbonylethyl. 

15 

12. A quinazoline derivative according to claim 1, or a pharmaceutically acceptable salt 
thereof, wherein each of R\ and Z is as defined in claim 1, and 

is a group of the formula lb as defined in claim 1 wherein G\ G^, G"*, G^ and G^ are 

hydrogen, 

20 is C(R'')2, wherein each R'' is, independently, hydrogen or methyl, and 

Q"* is selected from phenyl, l,3-oxazol-2-yl, 1,3-oxazoM-yl, 3-isoxazolyl, 2-pyridyl, 

3- pyridyl and 4-thiazolyl and wherein Q"* optionally bears 1 or 2 substituents selected from 
fluoro, chloro, cyano. carboxy, amino, hydroxy, methyl, ethyl, methoxy, ethoxy, ethynyl, 
acetyl, formyl, mercapto, methoxycarbonyl, ethoxycarbonyl, carbamoyl, N-methylcarbamoyl, 

25 N-ethylcarbamoyl, N,N-di-methylcarbamoyl, f^N-di-ethylcarbamoyl, methylsulphonyl, 
hydroxymethyl, 2-hydroxyethyl, methoxymethyl, 2-methoxyethyl, cyanomethyl, 2- 
cyanoethyl, carboxymethyl, 2-carboxyethyl, aminomethyl, 2-aminoethyl, methlyaminomethyl, 
2-(methlyamino)ethyl, di-methylaminomethyl, 2-(di-methylamino)ethyl, 2- 
(di-ethylamino)ethyl, carbamoylmethyl, 2-carbamoylethyl, N-(methyl)carbamoylmethyl, 

30 H-ethylcarbamoyhnethyl 2-^-methylcaibamoyl)ethyl, N,N-dimethylcarbamoylmethyl, 
Nj^-diethylcarbamoyhnethyl 2-Q}^-dimethylcaibamoyl)ethyl, acetylmethyl, 
methoxycarbonylmethyl and 2-methoxycarbonylefliyl. 
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13. A quinazoline derivative of the Fonnula I according to claim 1 or claim 2 

wherein: 

the Q^-Z- group is selected from cyclopentyloxy, tetrahydrofuran-3-yloxy, 
5 l-methylpyrrolidin-3-yloxy, pyrrolidin-3-yloxy, tetrahydropyran-4-yloxy, piperidin-4-yloxy, 
l-methylpiperidin-4-yloxy, l-ethylpiperidin-4-yloxy, l-(2-methoxyethyl)piperidin-4-yloxy, 
l-acetylpiperidin-4-yloxy, l-acetylmethylpiperidin-4-yloxy, l-allylpiperidin-4-yloxy, 
l-(2-propynyl)piperidin-4-yloxy, l-methoxycarbonylmethylpiperidin-4-yloxy, 
l-carbamoylmethylpiperidin-4-yloxy and l-methanesulphonylpiperidin-4-yloxy; 
10 is hydrogen; and 

is a group of the formula la 




la 

15 

wherein and are each independently selected from hydrogen, fluoro and chloro, 
is selected from O, S, OCH2, NH, N(CH3), CO and NHCH2, and 
is selected from phenyl, 2-thienyl, 2-lH-imidazolyl, 3-isoxazolyl, 4-thiazolyl, 3-(l,2,5- 
thiadiazolyl), 2-pyridyl, 3-pyridyl, 4-pyridyl and 8-quinolinyl, which is optionally substituted 
20 by 1 or 2 substituents selected from fluoro, chloro, methyl, methoxy, nitto and cyano; 
or a pharmaceutically acceptable salt thereof. 

14. A quinazoline derivative of the Formula I according to clauai 1 wherein: 
Zis O; 

25 is selected from pyrrolidin-3-yl, piperidin-3-yl and piperidin-4-yl, 

and wherein any NH group within a heterocyclyl group in optionally bears a 
substituent selected from methyl, acetyl, allyl, carbamoyl, N-methylcarbamoyl, 
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N,N-dimethylcarbamoyl, fluoromethyl, chloromethyl, methoxymethyl, 2-methoxyethyl, 
cyanomethyl, acetylmethyl, carbamoylmethyl, N-methylcarbamoylmethyl and 
N^-dimethylcarbamoylmethyl, 

and wherein any heterocyclyl group within the Q^-Z- group optionally bears an oxo 
S substituent; 

is hydrogen; and 

is a group of the fonnula la as defined in claim 1 wherein G^ and are 

hydrogen, 

is chloro, 
10 XMsOCH2,and 

is selected from phenyl, 2-fluorophenyl, 3-fluorophenyl, 2-cyanophenyl, 
3-cyanophenyl, 2,5-difluorophenyl and 2,6-difluorophenyl; 
or a pharmaceutically acceptable salt thereof. 

15 15. A quinazoline derivative of the Fonnula I according to claim 1 wherein: 
ZisO; 

is selected from pyrrolidin-3-yl, piperidin-3-yl and piperidin-4-yl, 
and wherein any NH group within a heterocyclyl group in optionally bears a 
substituent selected from methyl, acetyl, allyl, carbamoyl, N-methylcarbamoyl, 
20 N,N-dimethylcarbamoyl, fluoromethyl, chloromethyl, methoxymethyl, 2-methoxyethyl, 
cyanomethyl, acetylmethyl, carbamoylmethyl, N-methylcarbamoylmethyl and 
N,N-dimethylcarbamoylmethyl, 

and wherein any heterocyclyl group within the Q^-Z- group optionally bears an oxo 
substituent; 
25 is hydrogen; and 

is a group of the formula la as defined in claim 1 wherein G^ G^ and G'' are 

hydrogen, 

G^ is chloro, 
X^is OCH2, and 

30 is selected fi:om 2-pyridyl, 3-pyridyl, 2-pyra2inyl, 4-thiazolyl, l,2,5.thiadia2ol-3-yl, 

l,2,3-thiadiazol-4-yl, 5-methylisoxazol-3-yl, l-methyHH-imidazol-5-yl and l,3-oxazol-4-yl; 
or a phannaceutically acceptable salt thereof. 
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16. A quinazoline derivative of the Formula I according to claim 1 wherein: 
Zis O; 

is selected from pyrrolidin-3-yl, piperidin-3-yl and piperidin-4-yl, 
5 and wherein any NH group within a heterocyclyl group in optionally bears a 

substituent selected from methyl, acetyl, allyl, carbamoyl, N-methylcarbamoyl, 
N^-dimethylcaibamoyl, fluoromethyl, chloromethyl, methoxymethyl, 2-methoxyethyl, 
cyanomethyl, acetylmethyl, carbamoylmethyl, N-methylcarbamoylmethyl and 
N^-dimethylcarbamoylmethyl, 
10 and wherein any heterocyclyl group within the Q^-Z- group optionally bears an oxo 

substituent; 

is hydrogen; and 

is a group of the formula lb as defined in claim 1 wherein G\ G^, G*. G^ and G'' are 

hydrogen, 
15 xMsCH2,and 

is selected from phenyl, 2-fluorophenyl, 2-chlorophenyl, 2-methoxyphenyl, 2- 
cyanophenyl, 3-fluorophenyl, 2,5-dimethylphenyl, 2,6-difluorophenyl, 2-pyridyl, 3-pyridyl and 
4-thiazolyl; 

or a pharmaceutically acceptable salt thereof. 

20 

17. A quinazoline derivative according to claim 1 selected from: 
4-(3-ChIoro-4-phenoxyanilino)-5-(l-methylpiperidin-4-yloxy)quinazoline; 
4-(3-Chloro-4-((3-fluorobenzyloxy)anilino))-5-(l-methylpiperidin-4-yloxy)quinazoline; 
4-(l-(3-FIuorobenzyl)indazoI-5-ylamino)-5-(l-methylpiperidin-4-yloxy)quinazoline; 

25 4-(3-CWoro-4-((decahydroquinolin-l-yl)carbonyl)anilino)-5-(l-methylpiperidin-4- 
yloxy)quinazoIine; 

4-(3-.Chloro-4-((decahydroisoquinolin-2-yl)carbonyl)anilino)-5-(l-methylpiperidin-4- 
yloxy)quinazoline ; 

4-(3-Chloro-4-((3-methylpiperidin-l-yl)carbonyl)aniUno)-5-(l-methylpiperidin-4^ 
30 yloxy)quina2oline; 

4-(3-Ethynyl-4.((decahydroquinoUn-l-yl)cart)onyl)anilino)-5-(Umethylpipe^ 
yloxy)quina2oline; 
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4K3-Chloro-4-(5-methyUsoxazol-3-ylmethoxy)aniUno)-5-(l-methyl^^^ 
yloxy)quinazoline; 

4-(3-Chloro-4-(2, 6-difluorobenzyloxy)anibno)-5-(l-methylpiperidin-4-yloxy)quinazoline; 
4-(3-Chloix)-4-(2-fluorobenzyloxy)aniKno)-5-(l-methylpiperidin-^^ 
5 4-(3-CWoro-4-(2-cyanobenzyloxy)aniMno>5-(l-methylpiperidm-4-y and 
4-(3<;hloro-4-(thiazol-4-ylmethoxy)amUno)-5-(l-methyl^^ 
or a phaimaceuticaUy acceptable acid addition salt thereof. 

18. A quinazoline derivative according to claim 1 selected from: 
10 4-(l-Benzylindol-5-ylamino)-5-(l-methylpiperidin-4-yloxy)quinazoline; 

4-(l-Benzenesulphonylindol-5-ylainino)-5-(l-methylpiperidin-4-yloxy)quinazoline; 
4-(l-(2-Cyanobenzyl)indol-5-ylamino)-5-(l-methylpiperidin-4-yloxy)q^^ 
4-(l-(2-Methoxybenzyl)indol-5-ylamino>5-<l-methylpiperidin-4-yloxy)quinazoU^^ 
4Kl-(2-Chlorobenzyl)indol-5-ylamino)-5-(l-methylpiperidin-4-yloxy)quinazoline; 
1 5 4-(l-(2, 5-Dimethylbenzyl)indol-5-ylamino)-5-(l -methylpiperidin-4-yloxy)quinazoU 
4-(l-(2-Huorobenzyl)indol-5-ylaimno)-5-(l-methylpiperidin-4-yloxy)quinazoIine; and 
4-(l-(3-Fluorobenzyl)indol-5-ylamino)-5-(l-methylpiperidin-4-yloxy)quinazoline 
or a phannaceutically acceptable acid addition salt thereof. 

20 19. A quinazoline derivative according to claim 1 selected from: 

4-(3-Chloro-4-(3-fluorophenoxy)anilino)-5-(l-methylpiperidin-4-yloxy)quinazoline; 

4-(3-Chloro-4-(2-thienoyl)anilino)- 5-( l-methylpiperidin-4-yloxy)quinazoline; 

4-(3-Chloro-4-((l-methyl-iH-imidazol-2-yl)tUo)aniUno)-5-(l-methylpiperidin-^^ 

yloxy)quinazoline; and 
25 4-(3-Chloro-4-(l K;yanomethyl-li/-iniidazol-2-ylthio)anilino)-5-(l-methylpiperidin-4- 

yloxy)quinazoline; 

or a phannaceutically acceptable acid addition salt thereof. 

20. A quinazoline derivative according to claim 1 selected from: 
30 4^3-Qiloro-4-(3"fluorobenzyloxy)amlino)-5-(tetrahydropyran-4-yloxy)qui 
4'(4-Benzyloxy-3-methylanilino)-5-(l-methylpiperidin-4-yloxy)quinazoline; 
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4-(3-Methyl-4-(5-methyUsoxazol-3-ylmethoxy)anilino)-5-(l-methylpiperidin^^ 
yloxy)quinazoline; 

4-(4-(3-Huorobenzyloxy)-3-methylaniUno>5-(l-methylpipericUn-4-yloxy)q 
4-(3-Ethynyl4-(3-fluorobenzyloxy)aniHno)T5-(l-methylpiperidin-4-yloxy)q^ 
5 4-(3-Ethynyl 4-(2, 6-^fluorobenzyloxy)^Uno)-5-(l-methylpiperidin-4-yloxy)quinazoUM 
4-(4-(2-Aminothiazol-4-y]methoxy)-3-chloroanilino)-5-(l-meth^^^^ 
yloxy)qitinazoline; 

4-(3-CMoro-4-(pyiMin-2-ylmethoxy)anilino>5-(l-methylpipe and 
4-(3-aiIoro-4-(pyridin-2-ylmethoxy)anUino>5-(l-meA^^ 
10 or a phannaceutically acceptable acid addition salt thereof. 

21. A process for the preparation of a quinazoline derivative according to claim 1, or a 
phannaceutically acceptable salt thereof, which comprises: 

(a) the reaction of a quinazoline of the Formula II 



wherein is a displaceable group and and Z have any of the meanings defined in claim 1 
except that any functional group is protected if necessary, with an compound of the Formula 



wherein and have any of the meanings defined in claim lexcept that any functional 
20 group is protected if necessary, whereafter any protecting group that is present is removed by 
conventional means; or 

(b) for the production of those compounds of the Formula I wherein Z is an oxygen atom, 
the coupling of an alcohol of the Formula 



25 wherein Q* has any of the meanings defined in claim 1 except that any functional group is 
protected if necessary with a quinazoline of the Formula VI 




H 



Q^NHR 



Q^-OH 
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HO 



N 



H 



H 




H 



H 



VI 



wheiein R* and Q have any of the meanings defined in claim 1 except that any functional 
group is protected if necessary, whereafter any protecting group that is present is removed by 
conventional means; or 

5 (c) for the production of those compounds of the Formula I wheiemZ is an oxygen atom, 
the reaction of an alcohol of the Formula 

Q'-OH 

wherein Q' has any of the meanings defined in claim 1 except that any functional group is 
protected if necessary with a quinazoline of the Fonnula Vin 



group is protected if necessary, whereafter any protecting group that is present is removed by 
conventional means; or 

(d) for the production of those compounds of the Formula I wherein or contains a 
15 primary or secondary amino group, the cleavage of the corresponding compound of Fonnula I 

1 2 

wherein Q orQ contains a protected primary or secondary amino group; or 

(e) for the production of those compounds of the Formula I wherdn or contains a 
(l-6C)alkoxy or substituted (l-6C)alkoxy group or a (l-^C)alkylamino or substituted 
(l-6C)alkylamino group, the alkylation of a quinazoline derivative of the formula I wherein 

20 or contains a hydroxy group or a primary or secondary amino group as appropriate; or 

(f) for the production of those compounds of the Formula I wherein contains an 
amino-hydroxy-disubstituted (l-6C)alkoxy group, the reaction of a compound of the Fonnula I 




10 



VIII 



wherein R* and have any of the meanings defined in claim 1 except that any functional 
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wherein Q contains an epoxy-substituted (l-6C)alkoxy group with a heterocycle or an 
appropriate amine; or 

(g) the reaction of a quinazoline of the Formula X 

U N 

X 

5 wherein is a displaceable group and and have any of the meanings defined in claim 1 
except that any functional group is protected if necessary, with a compound of the Formula 

Q'ZH 

wherein and Z have any of the meanings defined in claim 1 except that any functional group 
is protected if necessary, whereafter any protecting group that is present is removed by 
10 conventional means; or 

(h) for the production of those compounds of the Formula I wherein contains an 
amino-substituted (l-6C)alkoxy group, the reaction of a compound of the Formula I wherein 

contains a halogeno-substituted (l-6C)alkoxy group with an appropriate amine or a 
heterocycle containing a ring NH group; or 
15 (i) for the production of those compounds of the Formula I wherein a heterocyclyl group 
in or contains an S- or N-oxide the oxidation of a ring N or S atom in a compound of the 
formula (I); or 

(j) for the production of those compounds of the Formula I wherein: 

(i) the group X^-Q^ is CON(R^)Q^ wherein and are as defined in claim 1, or 
20 (ii) the group X^-Q^ is COQ^ and is a nitrogen linked heterocyclyl group, 

the coupling of the carboxy substituted quinazoline of the formula XI: 
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or a reactive derivative thereof, with an amine of the fonnula NH(R*^Q^ or as appropnate, 
wherein R', R^ Q', Q^, Z, G', G^ O"^ and G'' are as hereinbefore defined except that any 
functional group is protected if necessary, whereafter any protecting group that is present is 
5 removed by conventional means; or 

(k) for the production of those compounds wheiein is a group of the Formula la 
wherein: 

(i) X^Q^ is OCHiQ^ and is aryl or heteroaryl, or 

(ii) X^Q^ is OQ^ and is heteroaryl, 

10 the reaction, optionally in the presence of a base, of a compound of formula I as defined in 
claim 1 wherein is a group of the formula la as defined in claim 1 except that the group 
X^Q^ in formula la is OH, with a compound of the fonnula VCHiQ^ or L^Q^, 
wherein is a displaceable group, and is as defined in claim 1 except any functional group 
is protected if necessary, and whereafter any protecting group that is present is removed by 

15 conventional means; or 

(1) for the production of those compounds of the formula I wherein contains an (2- 
6C)alkanoylaimno or substituted (2-6C)alkanoylaiiiino group, the acylation of a quinazoline 
derivative of the formula I wherein contains an amino group; or 
(m) for the production of those compounds of the Formula I wherein is an indole or 

20 indazole derivative of the formula lb, Ic, Id or le as defined in claim 1, the reaction of a 
compound of the fonnula Q'^X^L^ wherein is a displaceable group and Q"^ and X^ are as 
defined in claim 1, except that any functional group is protected if necessary, with a compound 
of the formula Xn, 
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H 

XII 



wherein Q and R are as defined in claim 1, except that any functional group is protected if 
necessary, and is selected from a compound of the formula lb' , Ic' , Id' and le' 




Id' le' 
5 wherein , G"^, G^, G^ and G^ have any of the meanings defined in claim 1 , except that any 
functional group is protected if necessary, whereafter any protecting group that is present is 
removed by conventional means; or 

(n) for the production of those compounds of the Formula I wherein is a group of the 
formula la wherein is l,2,4-oxadia2ol-4-yl, or 5-alkyl substituted l,2,4-oxadiazol-4-yl, the 
10 ring closure of the hydroxyamidine of the formula Xm 
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NH2 



I'OH 



XIII 



wherein Q\ Z, R\ X^, G^ G^, and G^ have any of the meanings defined in claim 1, except 
that any functional group is protected if necessary, with an orthoester of the formula 
RCO(OCH3) or carboxylic acid of the formula RCOOH, wherein R is hydrogen or (l-6C)alkyl, 
5 whereafter any protecting group that is present is removed by conventional means; or 
(o) for the production of those compounds of the Formula I wherein is a group of the 
formula la wherein is 5-amino-l,3,4-oxadiazol*-S-yl, the cyclisation of the compound of the 
formula XVI 



wherein Q\ Z, R\ X^, GS G^, G^ and G^ have any of the meanings defined hereinbefore, 



any protecting group that is present is removed by conventional means; or 
(p) for the production of those compounds of the Formula I wherein is a group of the 
15 formula la wherein is aryl or heteroaryl and X^ is S, the coupling of the compound of 
formula XVm 




10 



XVI 



except that any functional group is protected if necessary, with a cyanogen halide, whereafter 



wo 03/040108 



.213- 



PCT/GB02/04931 




XVIII 

wherein Q\ Z, R\ G\ G^, and G^ have any of the meanings defined hereinbefore, except 
that any functional group is protected if necessary, with a compound of the formula Q^SH, 
wherein is aryl or heteroaryl as defined in claim 1, except that any functional group is 
5 protected if necessary, in the presence of cuprous bromide, and a base, whereafter any 
protecting group that is present is removed by conventional means; 
(q) for the production of those compounds of the Formula I wherein or contains an 
(l-6C)alkyIamino, substituted (l-6C)alkylamino group or a nitrogen linked heterocyclyl group, 
the reductive amination of an aldehyde or ketone group in a compound of formula 1, with a 
10 (l-6C)alkylamino, substituted (l-6C)alkylamino group or a heterocyclyl group containing an 
NH group in the presence of a suitable reducing agent; or 

(r) the conversion of one compound of the Formula I into another compound of the 
Formula I; 

and when a pharmaceutically acceptable salt of a quinazoline derivative of formula I is 
IS required it may be obtained using a conventional procedure. 

22. A pharmaceutical composition which comprises a quinazoline derivative of the 
Formula I, or a pharmaceutically-acceptable thereof, as defined in claim 1 in association with a 
pharmaceutically-acceptable diluent or carrier. 

20 

23. A quinazoline derivative of the Formula I, or a pharmaceutically-acceptable salt 
thereof, as defined in claim 1 for use in a method of treatment of the human or animal body by 
therapy. 
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24. The use of a quinazoline derivative of the Formula I, or a pharmaceutically-acceptable 
salt thereof, as defined in claim 1 in the manufacture of a medicament in the prevention or 
treatment of tumours which are sensitive to the inhibition of one or more erbB receptor 
tyrosine kinases. 
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